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Copies Already At Work 


... further evidence of the useful 
information in American Machinist 





process) 


@ Just a month ago, continuing demand for American 

Machinist Armament Sections now out of print forced 
us to prepare a 128-page book detailing methods of 
artillery shell manufacture. Even though a $1 price 
has been set upon the book, more than 500 copies have 
already been sold and are at work in industry. 

The important thing about this is to remember that 
every bit of the factual information in this book—equal 
in content to the conventional 400-page textbook— 
appeared in American Machinist within the past six 
months! You, if you are a subscriber, have thus 
received, as a part of your subscription, the equivalent 
of a $4 book on shell manufacture—plus a number of 
volumes of similar technical material on other subjects! 
The total, we estimate is something like 20 volumes 
a year. 


The distinctive, clarifying, technique developed for 
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the American Machinist Armament Sections is used 
throughout this book. This unique, illustrative method 
shows in color the part being machined or fabricated. 
Included is everything the production executive—re- 
gardless of title or function—needs to know to handle 
efficiently the forging and machining of 60-, 75-, 81-, 
90-, 105- and 155-mm, and 3.7-in. high-explosive shells, 
as well as forming technique for 75-mm cartridge cases. 
It is an essential handbook for anyone now working 
on, or anticipating, shell orders. The extremely low 
price of $1.00 has been placed upon the book barely 
to cover printing, binding, and handling costs. Further- 
more, in units of 10 or more copies, price has been set 
at 80¢ per copy. 

This detailed book provides a base for the further 
sections devoted to armament production, now appear- 
ing in every issue of American Machinist, each of which 
is continuing to maintain our reputation for getting 
there “firstest with the mostest” information on products 
for peace or defense. 


If you want a copy in this convenient form, or have 
friends now working on, or anticipating shell orders, 
who want copies, use the convenient order form at left. 
But don’t hesitate—at the rate these books are going, 
our supply won’t last much longer. And when these 
are gone, there'll be no others—costs of reprinting 
make this rockbottom price impossible. 
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first with the latest on metal-working practice 





WHAT'S IN THIS ISSUE 


KEEP OUT 


Dean Warren's back. 

Not that he ever was away, really; 
he’s back in AMERICAN MACHINIST 
after an absense of several months. Mr. 
Warren’s last article, you may recall, 
dealt with the various applications of 
fluorescent lighting in machine shops. 
This time his article embraces the en- 
tire field of plant protection, stressing 
the ways in which light can be used 
to help prevent sabotage. Out of the 
wide experience of the General Elec- 
tric Company Mr. Warren has culled 
many of the basic principles and fine 
new too, to help you in doing your 
it for the defense effort. As engineer 
at G.E.’s Nela Park lamp plant, Mr. 
Warren has earned an enviable repu- 
tation as an authority on the latest in 
lighting. We know you'll find plenty 
of useful, up-to-the-minute information 
in his article beginning on page 375. 





DEAN M. WARREN 
. .. the brighter the better 


HOW MUCH? 


How big a motor to build into a 
given machine? In the past, if the 
motor burned out, it was too little; if 
it never even got warm it was too big. 
Between those extremes it was any- 
body’s guess. Good old ‘‘know-how”’ 
and practical horsesense usually te- 
sulted in a motor pretty well matched 
to its job. But along came carbides. 
They brought with them new standards 
of accuracy, of rigidity, of power. 
So it’s more than mere coincidence that 
as carbide tools have come to be more 
widely accepted, the newer machine 
tools have incorporated greater rigidity 
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JOHN LAWRENCE 
. more power to chips 


and bigger motors. Some of the latest 
information on the power required to 
machine metals is revealed in the article 
beginning on page 378, Flying Chips 
Take Horsepower, compiled by John 
Lawrence, of Jones & Lamson. 


TECHNIQUE 


It isn’t often in metal-working that 
laboratory procedures are bodily car- 
ried over imto the shop. Indeed, a 
production man’s biggest job is often 
transforming lab technique into shop 
practice. It’s a high tribute to the indus- 
try’s practical men that 99 per cent of 
the time they succeed. But one instance 
of—well, call it partial failure anyway 
—is in hard chrome plating. Methods 
that are good enough for decorative 
chromium simply are no go when it 
comes to hard chrome. On page 381 
Raymond F. Yates describes in detail 
the proper technique to use for success- 
ful hard chrome plating. 


NOVEL 


On a tonnage basis, the amount of 
steel that annually goes into small 
metal products is positively staggering. 
We don’t know the exact figure, but 
from our last trek through Macy's we 
are firmly convinced it’s about six 
times as high as anyone in his right 
mind would imagine. Since each prod- 
uct is pretty small peanuts in itself, the 
number of tools, dies, etc., used by the 
metal novelty industry must be mighty 
big. Therefore a lot of people ought 
to be interested in them. From there 
it’s only a small jump to Mark Gold- 
en's story on page 384. 


BORED 


With all the current talk about guns 
and/or butter, a discussion of a few 
of the problems encountered in gun 
making may not be amiss. It is just 
such a discussion that is presented in 
this issue’s Armament Section, which 
starts on page 389. The material deals 
exclusively with medium-caliber guns, 
with special emphasis on the manufac- 
ture of the barrels. The most impor- 
tant operations, of course, are boring, ° 
reaming and rifling, and these are 
described in considerable detail. Plenty 
of photographs show several of the 
tooling set-ups and inspection methods 
used at Watervliet Arsenal. 


COMING 


For some time now we've been 
promising to return our attention to 
the aircraft industry. Next number we 
make good in a big way, with a swell 
story on Wright’s plant expansion and 
an Armament Section article on Bell. 
The former deals with the problems 
Wright faced when trying to tool up 
its suddenly acquired floor area for 
mass production of engines. At first 
they used what machines they had, 
then put more and better ones to work 
while waiting for their multiple-spindle 
jobs. The success of the scheme lay in 
each new machine fitting right into 
the line regardless of when it arrived. 
That meant Planning with a capital P. 
Wright worked out a clever new 
wrinkle, to be revealed in Preview of 
Plant Layout. 

Bell’s achievement is a production 
one. Much of the Airocobra’s speed is 
due to flush riveting, which has been 
a hot subject in this country for some 
time now. In developing its own flush 
riveting technique, Bell started from 
such absolute scratch that it still makes 
its own rivets, and holds all dimensions 
to two thousandths. The details will 
be presented in the Armament Section. 

Also in the Armament Section will 
be an article on the manufacture of 
metallic links for cartridge belts. These 
links, which join 30 and 50 caliber 
cartridges into belts, are turned out 
with one of the most ingenious dies 
you've ever seen. But that isn’t all 
there is to it. Other processing, includ- 
ing inspection, is dealt with at some 
length. You won't want to miss the 
May 14 AMERICAN MACHINIST! 
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®@ Forged steel Herringbone Rack... 
all steel complete Herringbone Gear 
Train ... Reinforced Tool Block Abut- 
ment... Double Plate, Inner Guide 
Box Table... Full Depth Box Arch are 
but a few of the construction features 
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speed steel. Bulletin giving full de- 
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Some installations are utilitarian as well as protective. 


One of industry's major prob- 
lems is to protect its plants 


against saboteurs. Lighting is 


the basic aid now being used 


PLANT PROTECTION against the sabo- 
teur has become one of industry's ma- 
jor problems as the defense program 
moves into high gear. There are sev- 
eral aids to effective plant protection 
of which lighting is the basic one; 
others are stationary or patrolling 
guards, fences and alarms. 

Since protection is the function of 
lighting, the installation should be so 
designed that it deters intruders from 
entering and enables them to be quickly 
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spotted by the guards should they suc- 
ceed in gaining entrance. 

The boundary fence, the first point 
of attack, is industry's first line of 
defense. An excellent way to light 
boundary fences is to place 1000- or 
1500-watt lamps in narrow beam flood- 
lighting projectors at each of the four 
corners and at 300 foot intervals be- 
tween the corners. They should be 
mounted at least 10 ft. from the ground 
and so aimed that the glare does not 
impair the guard’s visibility as he pa- 
trols the fence line. Where guards are 
at a fixed station, the lighting units 
should be pointed away from this loca- 
tion. A good maxim to remember in 
protective lighting is “don’t blind the 
guards.” If anyone is to be blinded 
it should be the intruder. 


In the above system, work lighting is pro- 
vided along the platform as well as revealing any intruders who may be lurking behind the boxcars 


Throwing Light on Sabotage 


BY DEAN M. WARREN, GENERAL ELECTRIC COMPANY 


If a mesh fence is used this makes 
it possible to increase the guard's view 
by projecting the light outside the fence 
line. To do this, the projectors should 
be placed so that the edge of the beam 
is parallel to the fence. It is generally 
desirable to use a wide angle projector 
as this increases the area that is lighted 
outside the fence. Regardless of 
whether the fence is of wire netting or 
board, it should always be painted 
white or at least whitewashed as an 
intruder is generally more visible 
against a light background. 

Another way to light the fence line 
is to use local units such as wide angle 
refractors, industrial units such as the 
RLM or street lighting units. These 
units when equipped with 200, 300 
or 500 watt lamps, depending on the 
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Three protective agents, lighting, fencing and guards, are in use 





vulnerability of the location, and placed 
75 ft. apart on 25-ft. poles, will pc 
vide lighting along the fence line. 
Regardless of the system used, it is 
well to provide auxiliary floodlighting 
which can be quickly snapped on 
should the general system be put out 
of commission. These units should be 
separately my and so mounted 
that they can be directed by the guard. 
The yard, the second line of defense, 
should also be well lighted to enable 















quick location of a marauder should he BUILDING BUILDING 
succeed in forcing entrance through . 
the fence. 








The most convenient method of 
lighting the yard is to place floodlight- 
ing projectors on the roof and so direct 
them that they provide good coverage 


over the entire yard. Where material LIGHTING PLACES BUILDING 
is stored in outlying sections of the OF CONCEALMENT 


yard, it will be necessary to provide e 
additional lighting at these places to : 

avoid shadows. This lighting can be . | 
provided by placing floodlighting pro- 
jectors on poles so located that light 
is directed to locations which may serve 
as places of concealment. Here, as in 
lighting the boundary fence, care 
should be taken to avoid a glare in the 
eyes of the guard. 

It is rather difficult to give specific 
recommendations for the lighting of @—1000-WATT MEDIUM ANGLE FLOODLIGHTING PROJECTOR 
yards, because of the variables encoun- 
tered. However, whére the area to be [When floodlighting projectors are placed as illustrated above, concealed 
lighted is not more than 200 ft. from areas are less inviting to saboteurs 
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Floodlighting projectors on build- 
ings are excellent for yard lighting 


the building, the projector flood or spot 
lamps can be employed. Where the 
distance is greater than 200 ft., a flood- 
lighting projector with the required 
beam spread should be employed. In 
general, this equipment with 1000-watt 
lamps is effective up to 800 ft. where 
the atmosphere is clear. 

The footcandles required for pro- 
tective lighting vary from 0.25 to 1, 
depending on the vulnerability of the 
location. The number of units re- 
quired to provide these footcandles can 
be determined by the use of the follow- 
ing formula: 

Area < Foot-candles 
Beam Lumens 
The beam lumens are obtained from 
the manufacturer’s catalogue. 

Many industrial plants are located in 
areas which are relatively congested. 
The lighting of these locations is some- 
what different due to their close prox- 
imity to residences. A satisfactory light- 
ing solution is to employ projector 
lamps, either spot or flood, and hang 
them from the roof or upper windows, 
20 to 30 ft. apart. They will provide 
a bright ring of light around the plant 
without annoyance to the neighbors. 

If there are railroad tracks along the 
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building, local units properly spaced 
are generally the best solution although 
floodlighting projectors can be used 
providing the outer edge of the beam 
does not extend much beyond the 
boundary. 

In lighting yard entrances, it is de- 
sirable to provide sufficient illumina- 
tion so that anyone approaching the 
building is readily recognizable. It is 
also good practice to provide some 
lighting beyond the entrance so that 
anyone getting past the guard will not 
be immediately lost in darkness. 

There are two ways to light the 
entrances: One is to place floodlight- 
ing projectors on the roofs of nearby 
buildings and mount them sufficiently 
high so that they are not annoying to 
those who approach the entrance on 
legitimate business. The other is to 
use some type of street lighting equip- 
ment mounted in the usual manner and 
placed for a distance of at least 200 
ft. from the entrance 


Lighting boundary fences of facto- 

ries located in outlying districts can 

be accomplished by placing 1000- 

watt marrow beam floodlighting 

projectors every 300 ft. around the 
property line 
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ing Chips Take Horsepower 


BY JOHN LAWRENCE, JONES & LAMSON MACHINE COMPANY. 


One thing is sure about carbide 
tools — they work best with 
plenty of juice behind them 


MOST OF US have played around with 
cemented carbides. The hardest thing 
to understand is the tremendous in- 
crease in power required. A few years 
ago no one would have thought of put- 
ting a 75-hp. motor on a job which 
with high-speed steels had never before 
required more than 15 to 20 hp. Today 
modern shell turning machines are 
being equipped with 75-hp. motors as 
a matter of course. As an example, 
when using five high-speed steel tools, 
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a turning job run at 63 ft. per mia. 
with a 0.024-in. feed and a }-in. depth 
of cut on a 4-in. diameter alloy steel 
forging will draw about 15.1 hp. When 
using cemented carbide tipped tools on 
this same job, we can run at 310 ft. 
per min. and find that, with the same 
feed and depth of cut, the job will 
draw 74.4 hp. when using moderately 
sharp tools. No wonder many a ma- 
chine has stopped in cut, clutches have 
slipped, gears have broken on machines 
which never were designed to carry the 
loads necessary to get the most out of 
carbide tools. 

An interesting sidelight on the power 
element is the possibility of detecting 
dull cutting tools by using a wattmeter 


to read increases in power consumption 
as the tools become dull. An operator 
running a machine on a production job 
is not always able to tell when his car- 
bide tools are becoming dull because of 
the large amount of coolant flowing, 
the fast breaking chips and the fact that 
chips usually are blue even with newly 
ground tools. Even with the machine 
stopped, it sometimes is still difficult to 
detect a dulling tool. As a result, the 
operator often runs the tools until they 
become so dull that they break. In such 
a case an expensive grinding operation 
is required and much carbide is lost. 
Thus, any means of indicating to the 
operator when his stools start to get 
dull is worth considerable time and 
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money, both to the operator and to the 
company. 

On one shell-turning job sharp tools 
have been found to draw about 55 hp. 
As the tools become dull they draw 
more power, and experiment has shown 
that the tools will break when the load 
is between 75 and 85 hp. By putting a 
red line at the 70-hp, point on the scale 
of a wattmeter hooked up to the main 
drive motor, and by instructing the op- 
erator to have his tools reground when 
the needle approaches this red line dur- 
ing the turning cut, a great deal of car- 
bide expense and machine down time 
has been eliminated. 

When arranging an existing lathe to 
use carbide tools, the jobs that are to be 
run on the machine should be analyzed 
from the point of view of the power 
that will be needed by the cutting tools. 

A good general formula for arriving 
at this figure is given by the carbide 
manufacturers: 


enema 


Designs which permit delivery of 
large amounts of coolant directly to 
the cutting tools often make for the 
success of a carbide cutting tool ap- 
plication. This improved backrest 
roller turner gets the coolant where 
it is needed without special attention 
on the part of the operator 









































Horsepower (per tool) = dxfxsXe 
d = Depth of cut in inches 
f = Feed in inches 
5 = Surface feet per minute 
c = Power constant 


Values for c 


SAE 1010—-1030....... 6 
SAE 1035-1095..... Cie. a 
SAB 1712=—11320....... 6 
SAE X1314—-X1340.... 8 
SAE T1330—-T1350.... 9 
SAE 2015—2320....... ( 
SAE 2330—2350....... 9 
SAE 3115-3130....... S 
SAE 3235-—3450....... 9 
SAE 4130-4820....... 9 
SAE $120—5210....... 10 
SAE 6115-6195....... 10 
le I ne 9 


This equation should be worked out 
to find the maximum horsepower con- 
sumed by the tools at any given time 
during the machining cycle. If there 
are more tools cutting at one time than 
at another, calculate the horsepower for 
the condition with the most tools in cut. 
Approximately 20 percent should be 
added to this figure for power con- 
sumed in the machine itself. The horse- 
power consumed in driving the tools 
through scale will be somewhat higher 
than that given by the above equation. 
However, since this condition is mo- 


mentary, the overload capacity of the 
motor figured on the above basis should 
be sufficient to take care of it. 

The next step is to determine 
whether the machine is capable of 
transmitting the load to the point of the 
tools, and whether the available speed 
range is suitable for carbide tools. Most 
machine tools, except those placed on 
the market within the past few years, 
were not designed either to give speeds 
nor to transmit power required by car- 
bide cutters, especially on heavy turn- 
ing jobs. Clutches, gearing, bearings 
and other components in the headstock 
and gear boxes may be too light, and 
should be checked carefully to make 
sure that the machine is capable of 
forcing the tools steadily and evenly 
throughout the cut. 

The machine tool builder must re- 
design, if necessary, the components of 
the machine so as to make them suitable 
for the heavy loads imposed by carbide 
cutting tools. Where the existing ma- 
chine, from a design standpoint, is 
found capable of using carbide tools, it 
should be checked over carefully to 
eliminate looseness and play. Vibration 
and chatter often are the result of some 
overlooked looseness in the machine. 

Because of the structure of carbides, 
most of these tools are inherently weak 
to shock loads. Poor results can be ex- 
pected where chatter is present. Chatter 


Support for the cutting tools is one of the major factors in 
the successful application of carbide-tipped turning tools, 









_ Chip chute 














Use of carbide-tipped tools on semi-automatic and 

automatic lathes has multiplied the problem of chip 

disposal many times. Often a chip chute will help & 

solve the problem by delivering short, well broken 

chips which fall from the cutting tool into a large 
chip bin at the rear of the machine 
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particularly in semi-automatic lathes. 
quiring matched turning cuts adjustable blocks result in 
definite economies 


For some jobs re- 
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is not always the fault of the machine. 
It may be caused by too small a tool 
shank or by weakness of the work 
piece. 

There are some instances when it is 
impractical to use a carbide cutter, no 
matter how suitable the machine may 
be for the general application of such 
tools. One such case is the forming of 
a thread diameter on the end of a shaft. 
On most shaft jobs it is common prac- 
tice to use high-speed steel tools for 
this operation. - Caution, however, 
should be used in applying this method 
for producing a thread diameter with 
carbide tools. The reason is obvious; 
steels can be form cut only at certain 
speeds, regardless of the cutting tools. 
The speed which is correct for taking 


employed in turning operations must 
be altered to suit the conditions in- 
volved when turning with carbide tools. 
For instance, roller turners which for 
years have produced satisfactory results 
with plain bearing rolls, now must be 
made up with some form of anti- 
friction bearing roll to withstand the 
higher speeds and greater pressures in- 
volved. 

All toolholders used with carbide 
tools must be made heavier and more 
rigid so as to afford maximum support 
for the tool. In this connection, a heavy- 
duty adjustable toolblock has been de- 
veloped with a micrometer adjustment 
for each individual turning tool. This 
block is especially adaptable to such 
jobs as shell turning where several 





A 75-hp. motor is used on this semi-automatic lathe for rough turning 
airplane engine cylinder barrels with cemented carbide tipped tools 


full advantage of carbide tools, when 
turning, is usually too high for success- 
ful forming. 

To get the best results with carbide 
tools on heavy turning jobs, the tools 
must be carefully tailored for the job. 
A given speed and feed will require a 
certain grind for the tool. This grind 
often must be changed when another 
speed or feed is used. It is wise not to 
get discouraged if satisfactory results 
are not obtained with the first grind 
tried. The varying surface speed on a 
long facing cut usually makes necessary 
a compromise in the tool grind. Fre- 
quently, several grinds must be tried 
before satisfactory results are obtained. 

Usually the design of toolholders 


380 


tools cutting on the same diameter must 
produce a matched turning cut. Tool- 
holders almost universally have been 
made up with larger tool slots to hold 
the larger tool shanks involved when 
applying carbide tipped tools. 

Until recently, machine tools have not 
been designed to deliver coolant in the 
quantities now considered essential for 
success when using carbide tipped tools. 
An insufficient supply of coolant is 
worse than none at all. If only a spat- 
ter of coolant strikes the hot cutting tip 
now and then, localized cooling will re- 
sult in uneven contraction of sections 
of the tip, with subsequent cracking. 

Turret lathe designers have met this 
problem of providing a sufficient sup- 





ply of coolant directiy to the point of 
the tool by arranging the turret and 
turret toolholders with cored coolant 
passages. 

In modern machines, coolant is led 
into the turret saddle and thence into 
the hexagon turret casting through a 
cored hole in the toolholder and is 
finally flowed directly to the point of 
the tool wherever the tool may be in 
the cut. With such a set-up, the con- 
nection between the saddle and the tur- 
ret are arranged so that the coolant 
flows to the tool only when it is in the 
cutting position. When the turret is in- 
dexed, flow automatically is cut off 
from this position. When taking a 
long roller turner cut, it no longer is 
necessary for the operator to follow the 
cutting tool with the coolant supply 
line as in the past. 

Increased spindle speeds when using 
carbide tools has increased the splash- 
ing and spattering of the coolant. Ad- 
dional precautions must be taken to 
guard the operator and usually the driv- 
ing motor when the latter is mounted 
where spatter from the tools or steam 
from the heat of the cut may reach it. 
On several shell installations in this 
country, this problem has been met by 
placing the hood of an exhaust blower 
directly over the machine to carry off 
the fumes and steam generated by the 
tools. 

Another phase of properly applied 
carbide tipped turning tools is that of 
chip disposal. With increasing knowl- 
edge of — tool grinding to pro- 
duce easily disposable chips, this prob- 
lem is less troublesome than in the 
past. Certain European manufacturers 
have arranged the machine to have the 
spindle turn in what we would call the 
reverse direction. In this case the chips 
from the turning tools, which are 
mounted at the front, fall directly into 
the chip pan without having to fall 
through a maze of tools and supports. 
This method is not necessary where the 
chips are broken up properly by the 
cutting tool. Providing adequate ca- 
pacity in the pan of the machine or a 
chute so that the chips are delivered 
by gravity directly to a conveyor belt or 
into a large chip pan sunk in the floor 
behind the machine frequently does the 
trick satisfactorily. 





“The making of this product pro- 
vides jobs. Its accurate, uniform, preci- 
sion workmanship and favorable price 
are possible only through machine man- 
ufacture; otherwise these jobs would 
not exist.”"—From a “This Side Up” 
label attached to all outgoing shipments 
of Curtis Refrigerating Machine Com- 
pany, St. Louis. 


AMERICAN MACHINIST 








Proper Plating Procedure 


BY RAYMOND F. YATES 


Though hard chrome often works 
wonders in prolonging tool life, 
plating methods used for decora- 
tive chromium are not suitable. 


Here's the technique to be used 


IT Is UNFORTUNATE that talent for ex- 

rt hard chrome plating is not as 
widely distributed as facilities for elec- 
trolytic application of the metal. If the 
toolmaker or engineer thinks that he 
can carty his problems to his plating de- 
partment for final solution he will, in 
most cases, be disappointed. Although 
boss platers may be expert in operat- 
ing chromium baths for ordinary deco- 
rative purposes, they will usually—un- 
less they have had previous experience 
in this special field—be unable to pro- 
duce the desired results except perhaps 
in the plating of plane surfaces and 
such articles as taps, files, etc. These 
men, however, usually have a sound 
experience in the control of such baths 
and are well grounded in fundamen- 
tals. Hence, the situation in the aver- 
age oe obviously calls for coopera- 
tion between the engineering and plat- 
ing departments in developing proper 
technique. 

The care given the ordinary chro- 
mium plating bath used only for deco- 
rative purposes is not sufficient for hard 
chrome. Such a bath must be under 
strict control to preserve as far as is 
humanly possible uniform results. 
Otherwise, disappointments and trou- 
bles are bound to follow with discour- 
aging consistency. The rate of deposit 
will never be known with great ac- 
curacy, and perfect adhesion will be 
produced more by accident than design. 
It is to be borne in mind that deposi- 
tion directly to steel is not the course 
followed in decorative plating, where 
nickel is deposited first. Throwing 
power, adhesion, rate of deposit and 
30, 
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hardness of the plate are factors closely 
related to the accurate control of solu- 
tion, current density, temperature and 
cleanliness. 

Because of this urgent need for close 
control, it is not usually practical to 
plate hard chrome in a production tank. 
Current density with the tank in con- 
stant use for other work will be im- 
possible to check and hold within pre- 
scribed limits. Unless a special tank 
can be installed either in the toolroom 
or in a quiet corner of the plating room, 
all factors making for good, uniform 
results will be difficult to regulate. 
Where small work is to be done, a 
100-gal. tank is usually sufficient. 
Means should be provided to keep this 
tank covered when not in use.. This 
prevents dust from accumulating, which 
offers hazards. 

As in other plating operations, many 
experts have their own formulas. How- 
ever, experience indicates that a solu- 
tion of 300 grams per liter (40 oz. per 
gal.) of chromic acid with sulphate 
(sulphuric acid) of 4.1 to 4.4 grams 
per liter (0.55 to 0.58 oz. per gal.) is 
a very workable proportion. Tempera- 
ture may be held automatically between 
130 and 140 F. Temperature regula- 
tion should be as close as possible. 


Higher Sulphate Content 


For decorative work, most operators 
prefer a sulphate ratio more like 100:1. 
The bath described above is 73:1. 
Most of those who have had experience 
with hard chrome claim that the higher 
sulphate content works out better. In 
any case, the chromic acid should by no 
means be permitted to fall below 285 
grams per liter (38 oz. per gal.). 
Should this happen serious trouble will 
immediately develop. This usually 
takes the form of burning or peeling. 
The successful bath is one that may be 
used with a wide variety of current 
densities and always yield a_ hard, 
bright plate. 

Preparation of the article to be 


plated is of prime importance. From a 
theoretical standpoint, no article is ever 
clean enough to be plated. The aim is 
to produce the most virgin surface 
consistent with practical procedures. 
Whether or not the steel is to be hard- 
ened first depends upon the use of the 
article and the nature of the metal. 
Sometimes toughness is almost as im- 
portant as hardness. At any rate, both 
cleaning and pickling are to be attended 
to scrupulously. 


Careful Cleaning Essential 


The pickle most used is made ot 
sulphuric acid (commercial) and water 
to a reading of 50 deg. Bé. The toler- 
ance here is. 2 deg. plus or minus and 
should be strictly adhered to even by 
those who don’t relish the idea of being 
too fussy. The luxury of a lead-lined 
tank is to be desired for this solution. 
To prevent moisture from being ab- 
sorbed, the tank should be covered 
tightly when not in use. Pickling 
should be carried on electrolytically 
with lead cathodes, making the work 
to be cleaned the anode. A current 
density of 50 amp. per sq.ft. is em- 
ployed. 

The time element in cathodic clean- 
ing will vary according to the nature 
of the steel under treatment. Steels 
that have been hardened or carburized 
will respond slower than steels that 
have not been so treated. Untreated 
steels respond wholesomely in about 
5 min. where treated articles require 8 
to 10 min. If, upon removal, they 
appear spotty or mottled, the operation 
should be continued until a uniform 
surface is achieved. 

After removal from the pickling 
bath, untreated steel will appear light 
gray. The presence of grease will be 
immediately discovered by water breaks. 
Should they appear, the whole cleaning 
operation should be repeated. Once the 
operator is satisfied with the surface, 
the article should be rinsed thoroughly 
in three cold water (running) tanks. 
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The work is now ready for the plating 
operation. 

Plating is not started as soon as the 
work is immersed in the chromium 
tank. For perfect results, the tempera- 
ture of parts should be that of the 
bath. Hence, the article.is permitted 
to hang in the tank until this is 
achieved. Several minutes should 
elapse before the current is permitted 
to pass. 


Current Built Up Gradually 


Before plating current is actually 
applied, the article is first made anode 
or positive. In short, the current is 
actually reversed so that no plating 
takes place. While no attempt will be 
made to go into the theory of this, it 
may be stated definitely that such prac- 
tice is absolutely standard and neces- 
sary for proper results. The reversed 
current is permitted to pass for 15 to 
20 sec. Current density will depend 
upon whether plain steel or a chro- 
mium surface already in place is being 
re-treated for additional deposits. In 
the case of plain steel, the reverse cur- 
rent should not be less than 300 amp. 
per -—- A previously plated article 
calls for 200 amp. per sq.ft. Voltage 
may vary between 4 and 5, but it is a 
characteristic of this 73:1 solution that 
high current density may be produced 
by comparatively low voltage. As a 
matter of fact, it is one of the desir- 
able features of this solution that bet- 
ter regulation of current density may 
be obtained. 

After the specified time with the cur- 
rent in reverse has elapsed, the polarity 
is changed and actual plating begun. 
Here the technique depends on whether 
virgin steel or steel already carrying a 
deposit of chromium is to be plated. 
Everything is the same except for cur- 
rent density. In the case mp article 
with chrome already on its surface, 
just enough current is used at first to 
cause a slight deposit. The current is 
then raised at intervals of 20 min. up 
to 300 amp. per sq.ft., where it 1s 
allowed to remain for one hour. There- 
after it may be increased to 600 amp., 
which is normal, and may be continued 
throughout the job. Sometimes 800 
amp. may be used, but 600 is nearer 
standard practice. If the article to be 
plated is virgin steel the procedure is 
slightly simpler. The operation may 
be initiated at 300 amp. and then in- 
creased to 600 at the end of an hour. 

A word of caution about fumes may 
not be amiss. Chromic acid demands 
the respect of anyone who handles it. 
Fumes coming from a chromium tank 
in use are bad, and will cause serious 
damage to the nasal membranes unless 
effectively carried «away by approved 
ventilating systems working under 
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forced draft. State laws should be 
consulted before any installation is 
planned. 

In many instances, it is quite possible 
to plate chromium too fast or at too 
high a current density. This is espe- 
cially true with plane or flat surfaces, 
which should not be plated any faster 
than 0.001 in. per hr. This is about 
the normal rate of deposit, although in 
certain instances Dr. D. A. Cotton and 
his associates at Delco-Remy have gone 
as high as 4000 amp. per sq.ft. As a 
matter of fact, it is possible to have 
different work in the same rod plating 
as high as 4000 and as low as 300 amp. 
Naturally, if a square foot is plating 
at 600 amp., a square inch hanging 
beside it is going to plate at a much 
higher rate with a proportionate in- 
crease in current density. 

The distance separating the lead 
anode and the to-be-plated cathode is 
important for different classes of work. 
Normally when steel articles are to be 
covered, the distance is about } in. 
With cast iron, this is reduced to +g in. 
Here also it is important to note that 
low current density is not used to initi- 
ate plating. High current density is 
used from the very beginning, and if 
deposition does not start immediately, 
the chances are that it will not. 

Chromium plating solutions are no- 
toriously bad in throwing power. Oddly 
shaped pieces and articles having deep 
recesses present problems calling for 





This innocent-looking part would 

be very difficult to plate with hard 

chrome. Without a special anode 

and fixture, a proper deposit at A 
is impossible 


special technique and preparation. If 
one does succeed in throwing a bit of 
chromium down in a recess, no control 
can be had over the thickness of the 
deposit and there will be a gradually 
diminishing thickness or bleeding off. 
Even the difference of so little as half 
an inch is sufficient to cause trouble, 
and a full inch places an insurmount- 
able obstacle in the way of the metal. 

But it is not alone depressions, holes 
or recesses that can cause difficulty. 
Illustrated is an article of rather ordi- 


nary shape but which, although incor- 
porating none of the adverse factors 
just mentioned, is nevertheless a difh- 
cult piece to handle. Assuming that a 
uniform deposit is required over the 
entire surface, ordinary treatment would 
result in failure to deposit properly at 
A. This would be due to the shading 
effect of the flange and to the poor 
throwing power of the solution itself. 
A special anode carried by a special 
rack must be devised so that metal will 
be forced down into the corners. On 
the other hand, if a deposit is not 
required on the upper face of the 
flange but only on the cylinder, the 
problem could be quickly and wo 8 
solved. In such instances, an insulat- 
ing film of stopping-off lacquer is 
simply painted over the surface not to 
be covered. 


Methods of Current Control 


Hard chromium would perhaps be 
much more widely applied if it were as 
easy to accomplish as nickel plating. 
While this is not so, once the knack 
is mastered there is no more bother 
or trouble in plating a plain article 
with chromium than there is in the 
case of nickel. A large number of 
jobs require special racks to control 
the deposit and to prevent excessive 
current densities at exposed edges. 
Ohm’s law still holds in solutions and 
exposed projections and edges tend to 
build up, in the case of chromium ap- 
plications, almost fantastic current den- 
sities. However, between the proper 
design of a rack and the cheekal use 
of stopping-off lacquers and stopping- 
off tapes, the current can be made to 
behave even with odd-shaped pieces. 

As the temperature increases, the 
rate of deposit can also be increased 
by stepping up current consumption. 
Thus it is more economical to operate 
baths at elevated temperatures. Natu- 
rally there is a limit to current density, 
and it is impossible merely to build it 
up to accelerate deposition. Finally an 
excessive point will be reached where 
burning will be produced. Adhesion 
will then be destroyed and the deposit 
will crack on sharp corners. Such a 
tragedy invariably ruins the work and 
calls for stripping and re-plating. 

All this may be controlled by the 
rack or plating fixture, which forms 
the cathode along with the work. It is 
often necessary to affix to the rack iron 
wires and rods in such a way as to 
protect sharp edges. The distance be- 
tween the wires or rods and the edges 
they protect is important and should 
n-t be beyond % in. Such attachments 
are called ‘current robbers” by prac- 
tical platers and they are very effective 
in preventing damaging current density. 

Where inside surfaces of holes or 
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If temperature of the plating bath is held constant, current density tends 
to fall off as time increases. Higher temperatures permit greater currents 


bearings are to be plated, an auxiliary 
cathode is employed. This usually is 
of iron, although where irregular con- 
tours are to be followed lead is equally 
suitable. When an iron rod anode is 
inserted into a hole, the distance sepa- 
rating the anode from the work should 
not exceed } in. 

Inasmuch as heavy current flow at 
low voltage is to be established, ample 
accommodations for this flow must be 
provided. Clean work rod and clean 
contacting areas on the racks must be 
obtained. It is also best to place an 
ample copper jumper between the 
work rod and the rack. No. 18 soft 
copper wire is ideal for this purpose. 
As many strands as needed may be 
twisted together. The ends should be 
tightly wound around the rod and the 
rack and twisted with pliers. Where 
large areas are being covered, ten or 
fifteen strands will have to be used. 
Loose contacts invite failure. 

No matter how expert anyone may 
become in hard chrome plating, a con- 
venient stripping tank or crock should 
be regarded as part of standard equip- 
ment. The plater who maintains that 
he has never had a failure in hard 
chrome is a rarity indeed. Accidents 
will happen; work will often go bad 
for no apparent reason. Salvage calls 
for stripping and re-plating. There are 
several methods of stripping, all of 
them with their advantages and disad- 
vantages. One of the “‘strips’” widely 
used is strong alkaline solution made 
up of soda ash, sodium bicarbonate or 
lye at a concentration of 15 oz. to 1 
gal. of water. This is very efficient 
and has the advantage of failing to 
attack the actual work after the plate 
has been dissolved off. Obviously, a 
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reverse current (at about 5 or 6 volts) 
must be used. Steel cathodes are em- 
ployed. Current density should run 
50 amp. to the sq.ft. To accomplish 
this it will be necessary to cool the 
strip tank with a water coil, inasmuch 
as the solution will heat rapidly, with 
a consequent increase in current. 

It is imperative that every last bit of 
chromium be removed before the article 
is re-plated. Careful inspection after 
the pickling operation will reveal any 
remaining chromium, which will be 
reddish-brown due to the action of the 
pickle. 

In the early days of hard chrome 
plating it was thought necessary to 
strip and re-plate gages that came back 
for building up. This is no longer 
necessary if the article is still com- 


letely covered with chromium. If 
Lowe spots are in evidence, then strip- 
ping cannot be avoided. Often how- 
ever, an article will come through that 
not only is completely covered but still 
has on it two or three thousandths of 
chromium, which is equivalent to two 
or three hours in the tank. This de- 
posit can be saved. 

The procedure is simple enough. The 
article is first degreased and thoroughly 
rinsed. It is then placed in the chro- 
mium tank and the current reversed, 
the article becoming anode. At the end 
of 20 sec., the article is made cathode 
and the plating process initiated. If 
the article remains anode too long, the 
chromium is apt to be plated off in 
spots exposing the steel underneath, an 
accident that must be followed by com- 
plete stripping. 

Grinding of hard chromium is not 
difficult. Contrary to what might be 
expected, the work is best done with 
a softer, more freely cutting wheel than 
used for grinding hardened tool steel. 
Aluminum oxide wheels made up of 
refined materials have been employed 
very successfully. Such wheels come 
fairly free of iron oxide and conse- 
quently will not generate a great deal 
of heat. An open bond with grits run- 
ning between 80 and 100 is best. It is 
a mistake to use too hard a wheel. 

Given the assistance of a practical 
plater, the toolmaking foreman need 
have no fear of overcoming his hard 
chrome problems. A few mistakes will 
doubtlessly be made at first, but grad- 
ually and perhaps sooner than expected, 
a technique will be achieved where 
failures will become a rarity. And the 
small chrome tank that cannot more 
than earn its salt within the first few 
weeks of successful operation is also 
rare. 





Wired by Contract 


BY ED WEST 


ONE MEDIUM-SIZED plant has neatly 
solved its problem of installing elec- 
trical equipment in the machinery it 
manufactures. Sometimes production 
is such that the work will not keep 
one man busy. At other times it is so 
rushing that it would take several 
men to keep up with orders. 

To eer as completely as possible 
the effects of fluctuating payroll and 
to save expensive investment in = 
cial equipment, this manufacturer has 
retained the services of one of the 
local electrical contractors. The con- 
tractor comes when required and fur- 
nishes enough man power and equip- 
ment to meet any given situation. Not 


only does the manufacturer save on 
overhead and eliminate production 
problems, but he also gets good elec- 
trical work on his products. 

This sort of arrangement seems to 
offer some advantages for other smaller 
or medium-sized plants with no out- 
lay of capital. The contractor, being 
familiar with electrical code require- 
ments, provides safe and adequate 
wiring. Electrical work is done neatly 
and is properly grounded and pro- 
tected. The contractors’ wide expe- 
rience makes it possible to adopt the 
best equipment for the job at hand 
and gives a good installation at a rea- 
sonable cost. 
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Dies for Metal Novelties 


Metal novelties often require 


considerable ingenuity in die 


construction. The low selling 


price of the product calis for 


similar economies in toolmaking 


REQUIREMENTS of the metal novelty 
business are so varied that some un- 
usual designs are necessary, even where 
cost of tooling must be kept at a mini- 
mum. For instance, only two combina- 
tion dies are required to blank, draw 
and punch the brass bell shown at D 
in Fig. 1. The stock used for this bell 
is 34 in. wide No. 20 gage (0.032 in.) 
brass strip. The first operation is per- 
formed in an ordinary combination die 
as shown at A in Fig. 1. Here, the 
punch both blanks the sheet and draws 
the metal to the form shown at B. The 
drawing edge on the punch in the die 
shown at A has a +, in. radius. This 





BY MARK GOLDEN 


generous radius permits the shell to be 
drawn without straining or thinning 
the metal. Diameter of the drawn 
shell is 14 in., and the depth of draw 
is 1} in. 

The second operation die is some- 
what unusual in construction. The plug 
over which the metal is drawn, as 
shown at C is mounted on another 
hardened and ground plug. The upper 

lug has the size and shape of the 
inside of the finished bell. 
plug is 2,4 in. in diameter, and is 
equal to the large diameter of the upper 
plug plus two thicknesses of the metal. 
No pressure ring is used on this die. 
A pair of knives are attached to the 
die to cut the scrap which is punched 
off and clings to the lower plug. A 
perforating die is inserted in the upper 
plug to punch the center hole. The 
punch for this hole is fastened in the 
cast-iron punch holder. The shell is 
ejected by the knockout actuated by a 
}-in. rod formed into a U-shape. 

An interesting die developed by 





' 
Si 
| 
| 
| 
N | 
Ni 
N i 
—_— 
' " 
4--4| 
| 
Y | 
| 
| 
1 
ae ak. 
—xt 77 
j--i- 
eet 
i! 1 | i! 
| i til 
ae ae 
! uy 
ea we i 
53 | \ ! 
¢. ty ! 


e lower ° 


Samson Burger for a similar operation 
finish forms the shell and punches off 
the surplus metal. The pressure ring 
used brings the scrap up with the shell. 
A 4$-in. hole is punched in this shell 
at the bottom of the stroke. In this die 
advantage is taken of the thickening of 
the metal towards the flange as the shell 
is drawn and reduced. This thickening 
of the metal enables the die to pinch off 
the flange, since the space between the 
plug and the punch is 0.003 in. less 
than the thickness of the original metal, 
which is No. 24 gage (0.025 in.) steel. 


Indexing Cuts Die Cost 


A simple but effective horn die for 
erforating a shell is shown in Fig. 2. 
his shell is drawn in three operations 

from No. 24 gage (0.020 in.) sheet 
brass. Eight ornamental perforations 
are made in the shell. The construc- 
tion of this die is fairly simple, and 
has a hole through the center for scrap 
clearance. Revolving on the die center 
is a ratchet with eight slots for rotating 
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Fig. 1—Die A blanks and draws the shell shown at B. This 14 in. diameter shell then is drawn and pierced in the 
die shown at C to form the bell shown at D. Knives at each side of the die cut scrap rings 1n half 
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the shell. The ratchet B has four 
springs which grip the shell on the die 
body A. The pawl C revolves the shell 
by moving the ratchet B 4 turn on the 
upstroke of the press. A stop D locks 
the ratchet in position for the operat- 
ing stroke of the press. Two hardened 
and ground pins keep the punch and 
die in alignment in the press. The ac- 
tual die used for this operation is shown 
in Fig. 3. 


Operation Is Automatic 


A similar shell, with the die for per- 

forating its sides is shown in Fig. 4. 
This die was designed by Samson Bur- 
ger. The shell is drawn in one opera- Fig. 3—This photograph shows the die drawn in Fig. 2. Scrap drops out 
tion, the combination die used having of hole in center of die ring : 
a cutting edge 3% in. in diameter. 
The shell is 13 in. in diameter, and 14 
in. deep. After being drawn, the shell 
is trimmed and beaded on a lathe, and 
then is perforated on the die shown in 
Fig. 4. 

This die follows the same general 
design of the die shown in Fig. 3. A 
pin depresses the ratchet at the right of 
the die, while the spring does the feed- 
ing on the upstroke of the press. A 
spring pad holds the shell in position. 
The lever moving this pad is locked in 
position by a spring pin. The ratchet 
feeding the shell has 13 countersunk ’ 
ee evenly spaced on the rear eee a singe t din ne mee é aa 
side. Into these depressions is snapped  ~ a i eit: was 
a spring pin to accurately space the ig. 4—Similar in principal to the die shown in Fig. 2, this horn die 
shell as it is rotated by the ratchet and perforates the shell shown in 13 strokes. Ratchet, driven by a pawl, is 
pawl. located by a pin dropping into 13 equally spaced holes 











Gun Reaming Hasn't 
Changed 


ONE OF THE Joss that does not seem 
to have changed materially for many 
years, is the reaming of guns, especially 
in the larger sizes. Boring tools have 
been improved by the use of newer cut- 
ting materials and in design, but ream- 
ing apparently follows the same prac- 
tice as for the last quarter century or 
longer. Reamers are still packed with 
wood, usually maple, between each pass 
of the reamer, as the chips play hob 
with the wood as the reamer goes 
through. And this wood has to be care- 
fully selected and prepared, according 
to gun reaming experts who are very 
scarce. Honing is said to have cut the 
finishing time somewhat, but it is still 
a tedious and time consuming job. The 
bore must be straight as well as round, 
so that deflection in the reamer bar and 
in the gun itself, must be considered. 
Some German ages are said to bore 
l 


Fig. 2—This horn die is used to perforate the sides of a brass shell drawn the guns vertically which seems to have 
from No. 24 gage stock. Rachet wheel has eight slots advantages. 
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IDEAS FROM PRACTICAL MEN 


Multiple-Uses for Flush-Pin Gages 
BY LOUIS DeL. BERG 


It often happens, especially in job shops, that a few 
hundred pieces individually require accurate gaging of 
hole or shoulder depths. To measure each dimension 
with a depth micrometer would be almost prohibitive 
due to the time it would take, and to make ftush-pin 
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When measuring hole or shoulder depths in which 

the limits are the same for each dimension, flush- 

pin gages with filler rings can be used to gage 

parts, thereby eliminating a gage for each 
of the shoulder dimensions 


or similar gages for each dimension is a very expensive 
procedure unless the number of pieces is so large that 
it would warrant the outlay and time required to make 
the gages. 

If the limits are the same for each dimension, satis- 
factory results can be obtained by making but one 
flush-pin gage for the longest dimension, as shown in 
Fig. 1, and then utilize this one gage for the other 
dimensions by building up the differences in length 
with a series of filler rings as shown in Figs. 2 and 3. 

Occasionally there might be a flush-pin gage avail- 
able from some other job of sufficient length and 
proper limits so that it would then be only necessary 
to make up the filler rings. If the gage is made with 
a stop pin to limit the travel of the flush pin, it might 
be necessary to knock out the stop pin and grind a 
longer slot in the flush pin to permit sufficient travel 
to take in the full range of dimensions being measured. 

Another simple method to use when the number of 
pieces to be gaged is few and precision gage blocks 
are available is illustrated in Fig. 4. In this case let 
us assume that we have two or three hundred pieces 
in which we wish to gage a counterbore 33 in. (0.203 
in.) deep within a limit of plus or minus 0.005 in., 
and that we have available a 3 in. flush-pin gage of 
the same ‘limits, 0.0495 in.—0.505 in. We first deter- 
mine the difference between the basic dimension of 
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the gage (0.500 in.) and the basic dimension to be 
measured (0.203 in.) which we find is 0.297 in. 
Selecting gage blocks that will total this difference 
we place them on the work and then gage from the 
top of the blocks to the bottom of the counterbore. 
This procedure is illustrated in Fig. 4, which shows 
the 0.190 and 0.107 in. blocks wrung together to 
make up the difference of 0.297 in. The step on the 
flush pin will then indicate if the 0.203 in. depth is 
within the specified limits. 


A Guide for Short-Run Screw Slotting 
BY LAURENCE F. SOUTHWICK 


I had to slot one end of 500 6-in. lengths of }-in. 
round cold-rolled stock for screwdriver blades. This 
was done as follows: 

First, a standard screw-slotting carbon-steel cutter 
A was mounted on an arbor, and the assembly placed 
in a bench lathe, using the tailstock for an outboard 
bearing. Then the guide B, made from }-in. square 
stock, was mounted in the toolpost C. A small hole, 
equal in diameter to the width of the slotting cutter, 
was first drilled through the guide piece B. This was 
followed nearly through with a }-in. drill, then bored 
a few thousandths larger, and finally square-shouldered 
at the inside end at the bottom of the 4-in. hole. The 
corner D was then sawed off. 

In removing the corner, enough of the original small 
center hole was left to line up with the cutter so that 
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Five hundred screwdriver blades were slotted in 

less than 1 hr. with the aid of this guide. The 

guide was mounted in the tool post, the cross- 

slide located, and the blades fed against the cutter 
by hand 
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after mounting the guide in the tool-post a central cut 
in the guide could be assured; otherwise, of course, 
all the slots would be off center. 

The initial slotting cut was then run into the guide, 
using the crossfeed. The following pieces were slotted 
by pushing them by hand into the guide and against 
the revolving cutter. The depth of the slot depends, 
of course, on the cross-slide setting. There should be 
no lost motion in the cross-slide, otherwise the work 
will be slotted too deep. 

It required less than an hour to slot the 500 screw- 
driver blades. A slight tendency to chatter was over- 
come by holding the free end of the work wp against 
the guide, so forcing the work end down against the 
solid support. Once in a while I had to blow out a few 
chips, which occasionally would lodge against the 
locating end, shortening the slot. However, the bev- 
eled corner of the guide took care of most of them. 


Tapered Plug Makes Good Arc-Welding Ground 
BY ARTHUR HAVENS 


Many methods of applying a ground wire are used 
by arc welders. Generally, this item is not important ; 
however, when welding inside a locomotive firebox, 
the ground must be securely attached to the boiler. 

Experience has taught that the ideal place to afhx 
this ground is in the corner washout hole of the 
throat sheet. This makes 
it mecessary for the 
welder to keep on hand 
a large variety of plugs 
to fit all of the different 
size holes. To eliminate 
this and make one plug 
adaptable to all occa- 
sions, I made the illus- 
trated plug A. It is 
machined from a brass 
casting small enough 
on the end to fit the 
smallest hole, but long 
enough to tighten in the 
largest one. This plug 
has a machined stub B 
1 in. long and threaded 
to take a standard 3-in. 
nut to hold the lead. 























A long tapered plug to 
fit the washout hole at the 
corner of a throat sheet 
makes an ideal ground 
for arc welding inside a 
locomotive firebox 


Indicator Adaptor Made From Drill Rod 


BY WILLIAM S. ROWELL 


An adaptor for centering a prick-punched job on 
a lathe faceplate with the aid of an indicator was 
described by H. R. Hageman (AM—Vol. 85, page 
161). The adaptor was made from drill rod, flat- 
tened near the center and bent at the flat into a loop, 
imparting sufficient spring to the tool to prevent it 
from slipping out of the punch indentation. 
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Mr. Hageman’s adaptor ‘is cheaper than the plunger 
type, and eliminates the wobble frequently occurring 
in the latter because of wear between the barrel and 
plunger. However, the merit of the “flat” in Mr. 
Hageman’s tool is not clear. I have used a similar tool 
for some time, minus the flat, and have never believed 
it necessary. I use a piece of 4-in. drill rod, as long 
as the lathe will take; one end is coned and properly 
tempered, while the other end is centered and split 
with a hacksaw for about 2 in. of its length to provide 
the needed spring. 


Ashpans Saved from the Scrap Pile 
BY NOAH DEERING 

Usually an ash-pan hopper casting is scrapped when 
the guides become badly worn. The continued scrap- 
ping of these otherwise perfect castings so irked a 
boiler-shop foreman that he sought some way to save 
them. His method of reclaiming these castings was 
so successful that it is now rare to have to install a 
new one. 

When the hopper door wears through the bottom 
guide, the hopper casting is removed from the ash pan 





When the guides of locomotive ash-pans become 
worn, the otherwise perfect hopper casting must 


be scrapped. This can be avoided by planing off 
the cast-iron guides, and replacing them with 
lengths of strip steel 


and the worn bottom guide is planed off, leaving a 
space jy in. greater than the thickness of the hopper 
door between the top guide and the planed surface. 
The planed area is divided into five equal spaces. The 
center of each area is laid out, drilled and tapped for 
3-in. studs. A piece of §x2-in. soft steel, which is to 
be used as the lower guide, is center punched to cor- 
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respond with the holes drilled and tapped in the 
casting. The holes in the §x2-in. strip are drilled 
43 in., so that the new guide strips will drop over the 
3-in. studs. 

When the new guides are tightened in place, they 
serve equally as well as the cast-iron guides, and when 
they become worn it is a short job to remove them 
and apply new ones. A simple jig has been made for 
drilling both the hopper castings and the guides, so 
that they are interchangeable. 


Simple Drill Guide-Bushing Clamp 


By CHARLES H. WILLEY 


There are times when small lots of drill work can be 
handled best by an adjustable guide bushing clamp A 
such as shown in the drawing, instead of an expansive 
drill jig. By changing the bushings and spacers, as 
well as position of the clamps, the drill point can be 




















Sometimes a simple guide bushing for drills can 
be set in a clamp as shown and obviate the use of 
expensive drill jigs 


guided accurately to the work and the drill prevented 
from movement during drilling. The work can be 
positioned against stop B on an angle plate, so that 
the drill is always in the position required. 


Pressure Finger Speeds Grinding of End Mills 
BY JOEL STEWART 


The pressure finger shown in the drawing was 
designed for use on a Cincinnati No. 2 cutter grinder 
to simplify the grinding of long spiral fluted end 
mills and at the same time protect the operator, guard 
the tool against grinding nicks, and speed the work. 

We found that in grinding the outside diameter 
on the long spiral flutes, the operator was required 
to twist the end mill A continuously in order to keep 
it tight against the follower B; also, when he was 
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returning the end mill to the starting position after 
grinding one of the flutes, he always had to take a 
new hold with his hands. When he did this, he had 
to stop the return travel of the end mill momentarily, 
making it possible for the grinding wheel to ‘run 
out” and cut a nick in the flute. 

To prevent the cutting of such nicks, and to speed 
the return of the end mill to its original position for 
grinding the next flute, we designed the pressure 
finger C which bears on the spiral flutes and opposes 
the action of the follower finger B. In this way, the 


spiral flute of the end mill will be pressed against the 


follower finger at all times, and the operator can 
traverse quickly the end mill in the machine with little 
danger of nicking the flutes. 

The compression spring D holds the finger against 
the side of the flute, thus keeping the end mill in 
the proper position against the grinding wheel. The 
pin E, which is a press fit in the pressure finger C, 
affords a finger grip for the operator so that he can 
pull the pressure finger backwards when inserting a 
new end mill in the machine. 

The pressure finger assembly is inserted in the 
round holder bar F and is locked therein by setscrew 
G. The holder F is a sliding fit in the overarm H and 
is positioned by setscrew J. 
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This pressure finger holds long spiral end mills 

against the grinding wheel, prevents cutting nicks 

in the flutes, and speeds traversing the end mill 
in the machine 
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BORE OPERATIONS 
ON MEDIUM CALIBER GUNS 


BY MEDIUM CALIBER guns is meant the range of 
weapons larger in size than the rifle and the machine 
gun, but smaller than 8 in. in bore, commonly consid- 
ered the minimum size of major caliber guns used for 
coast defense and for naval armament. For the pur- 
pose of this article guns used by the United States 
Army will be considered, although similar sizes of 
many classifications are used in the Navy. 

The importance of this class of weapon may be real- 
ized by the fact that the French 75’s were given credit 
for turning the tide in the World War. Today, even 
with the trend toward heavier, more powerful arma- 
ment, medium caliber guns, ranging from 37 to 155 
mm., are vital for our national defense. Big guns with 


a 20-mile range are spectacular in newspaper head- 
lines, but in the last analysis military objectives are 
won and lost through the strategic use of smaller 


weapons. 
The 37-mm. gun, for example, which may be rated 
as the smallest in the medium caliber category, is made 
in four types: tank, anti-tank, aircraft and anti-air- 
craft. There are variations in the length of the barrel 
and in the breech mechanism, but the basic design is 
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the same. For ground uses this weapon can be towed 
at high speed behind a truck; in an emergency it can 
be operated by one man through the medium of a 
simple telescopic sight. It throws a projectile weigh- 
ing almost 2 lb., and is effective against the average 
armored target. It will pierce 14 in. of armor plate at 
1,000 yd. 

When used for anti-aircraft or aircraft service, a 
semi-automatic breech is provided, making its opera- 
tion similar to, though not as fast as, a machine gun. 
In the air it is popularly known as the “cannon,” 
carried by fighter or pursuit planes to distinguish it 
from the machine guns which formerly constituted air- 
craft’s only armament. 

For heavier tank service, the 75-mm. gun has been 
modernized through the application of a new breech 
mechanism. This gun is capable of stopping the larg- 
est tanks that have been introduced in the current 
European war. 

In addition to the 37-mm. gun, anti-aircraft classifi- 
cations are represented by the 3-in. gun and the new 
90-mm. gun considered to be the most effective 
weapon for this service. The 3-in. A. A. gun is capable 
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BORE OPERATIONS ON MEDIUM CALIBER GUNS 


of firing from 25 to 30 accurately aimed shots per 
minute; the projectile weighs 12.7 lb., and can be 
fired to a height of about six miles. The 90-mm. A.A. 
gun was designed to fill the need for an even more 
powerful weapon. It has greater range, a larger 
projectile, and fires faster. 

The 105-mm howitzer is the. high trajectory 
weapon that will be needed in largest numbers. It 
typifies the heavier division field pieces that are 
needed in modern warfare. The new 155-mm. field 
gun is another example of the powerful weapon 
required in large numbers today. 

These weapons do not represent all the guns in 
the medium caliber class used by the United States 
Army, but they cover the range cf sizes and will be 
used as examples in the following discussion on 
reaming, honing and rifling bores. 

The most important part of a gun is the barrel 
or tube, for upon its precision depends the accuracy 
of fire. The most important steps in the manufacture 


of the gun tube are those on its bore. ‘These opera- 
tions are time-consuming and consequently determine 
the rate of output of this class of weapon; but because 
of the necessity for high precision, the quality of 
workmanship cannot be sacrificed for increased pro- 
duction. Vital, therefore, are those considerations 
that will permit greater output without impairing 
the quality of the final product. Methods to this end 
have been developed, and their wider use will remove 
another barrier to speedy rearmament. 

Gun tubes are usually rough drilled by the forge 
shop supplying them. On the 37-mm. size, however, 
Watervliet Arsenal prefers to do its own drilling. 
In this case the alloy steel forging (U.S. Army 
Specification 57-103) is first faced on the ends and 
then centered in an engine lathe. In setting up the 
forging for centering, the tube is “tell-taled” by 
means of dial indicators to equalize the stock on the 
outside in order to make certain that it will clean 
up to the finished tube. After drilling, a rough cut 





Bore reaming by means of traditional wood-packed tools gives good results but is time consuming 
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Since wood packing is good for only one bore the cost of maintaining this type of reamer runs high 
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DIMENSIONS FOR REAMER BODIES 


B Ic N | SHANK | Al_ | A2 | A3 | A4 | AS [AG | AZ 

1.251054] Ys" 20thds. per in. |No9B&S| 2.0 | 0.60 ]0187 | 2.0 |0.187 | 030 [056 

280} 1125/58 I6thds. perin. jNo O | 30 | 1.10 |0375 | 2.62 |0437 | 0375} 062 
\ 2 


2.80 | 1.125|36"— 16 thds. per in. INo. O 3 2 | 0.437 | 0.375 | 0.62 
390] 150 |7is _I4thds. per in. [Nol |& 25 |0.50 | 050 | 075 ROUCIINS CUTTER = —FUIRSHING CUITER 


STANDARD FINISHING REAMER ASSEMBLED COMPLETED 


’ 
t ; | 
\ 

















0 |0375 | 




















.0 
.0 
8 


l 
7 | 1.25 [0375 | 











) Standard wood-packed reamer bodies for both roughing 
and finishing are shown for four sizes of gun tubes 





Cemented-carbide tools 
with babbitt or cast iron 
pilots have greatly reduced 
reaming time 
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is taken off the outside diameter in a Lo-swing form- 
turning lathe to leave about 0.2 in. of stock for 
finishing. 

Drilling is done on a two-spindle Pratt & Whitney 
machine. A 14}§-in. hole is put through the 37-mm. 
tube, using a single-fluted gun drill carrying a brass 
tube through which cutting oil is forced to flush out 
the chips. In drilling, a speed of 300 r.p.m. is used 
with 0.003-in. feed, to give a total time per tube of 
about 34 hours. The cutting tips of the gun drill 
are pieces of high-speed steel about 8 in. long, brazed 
to the shank. They can be sharpened until only about 
3 in. of high-speed steel remains. 

For the drilling operation, and for boring and 
reaming all sizes of medium caliber gun _ tubes, 
Watervliet Arsenal uses a 2:1 kerosene-mineral lard 


Physical Requirements Gun Tube Steel 


U. S. Army Specification Alloy Steel 57-103 
AES TSE CM 


Transverse Longitudinal 
Specimen Specimen 
Tensile Strength, lbs. per 
RM Nec sdenaunes 95,000 95,000 
Yield Point, lbs. per sq.in. 65,000 65,000 
Elongation, percent in 2 in. 18 21 
Reduction of Area, percent 30 40 


oil mixture. Oil pressures range from 60 to 500 lb. 
per sq.in., depending on the size of the tube and the 
size of the chip taken. 

When gun tubes are furnished already drilled, 
the bore and outside diameter are carefully tell-taled 
with indicators along the entire length. The objective 
is to set up the tube so that the roughing reamer will 
have about an equal amount of stock to remove on 
each side, and at the same time leave sufficient stock 
for finishing the outside diameter. 

The traditional method of reaming gun tubes for 
both roughing and finishing operations is by means 
of wood-packed reamers. The tube is first counter- 
bored for a short distance in order to make certain 
that the reamer is started straight. The wood-packed 
tools consist essentially of a cutting head followed by 
two semi-cylindrical wood inserts which form the 
support for the bar. The inserts are made of selected 
hard (or rock) maple, which is first kept under a 
vacuum for 24 hours to extract all moisture, and is 
then soaked in an impregnating oil for an equal period 
of time. The ends are waxed to keep the wood from 
checking. The woods are turned when ready to use 
in their place on the bar to 0.005 in. over the reamer 
cutter size, which insures rigid support for the bar. 
High-speed steel cutter blades are used for roughing 
and carbon steel for finishing. 

For many years this method was considered the 


OPERATION LIST FOR THE 37-MM. GUN TUBE 


Machine 


Lodge & Shipley 
engine lathe 


Lo-Swing automatic 
lathe 


Two-spindle P. & W. 
drilling machine 


Engine lathe 


No. Operation 
1 Face ends and center 


2 Rough turn, leave 0.2 
stock for finish 


3 __—sCODrrill bore 


4 Spot for roughing 
reamer, turn breech 
end to 4.812 diam., 
muzzle end to 2.312 
diam. to fit rifling 
rests 


5  Roughream bore from 
muzzle end 


6 Straighten if necessary 
7 Spot for finish reamer 


8 Finish ream bore from 
breech end 


9 Hone bore Honing machine 
10 Star gage bore Star gage 


11 Face breech end and No. 3A Turret lathe 
bore powder 
chamber 


12 Grind bore 


Boring lathe, 
10-in.x24-ft. 


50-ton press 
Engine lathe 
Boring lathe 


Bryant grinder 


Oper. 
No. Operation Machine 
13 _—s Rifle Rifling machine 


14 Semi-finish turn, leave 
0.02 stock on diam. 
finish grind 


15 Finish grind exterior, 
all surfaces except 
muzzle end and rear 
slope 

16 Finish shoulders and 
slope on rear exterior 


17 Cut thread 


Engine lathe 


20-in. Cylindrical 
grinder 


Engine lathe 


12x48 in. Thread mill- 
ing machine 


18 Mill breech ring Hobbing machine 


thread 


19 Mill extractor pockets 
and keyways 


20 Mill keyway 


No. 5 Vertical milling 
machine 


No. 4 Horizontal mill- 
ing machine 


21 Cut to length and Engine lathe 
bevel rifling in 


muzzle en 


22 # Mark top of tube and 
muzzle 


Bench 


APRIL 30, 1941 


393 
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only way by which gun tubes of required size and 
straightness could be reamed. The process involves 
several disadvantages. The wood packing must be 
replaced after each hole is reamed, which makes the 
initial preparation and the maintenance of the ream- 
ers expensive. The process is slow; on the 3-in. A.A. 
gun tubes, and up, it is necessary to start the rough- 
ing reamer from each end of the tube and then pass 
the finishing reamer throughout the length. Each of 
the three steps on the 3-in. A.A. gun takes about eight 
hours, making 24 hours in all; the time for the 
90-mm. gun runs about the same. The 105-mm. how- 
itzer being shorter (about 7 ft. as compared to 13 ft. 
for the 3 in. and the 90-mm. guns) takes twelve 
hours to rough and finish ream by the wood-packed 


reamer method. 

About } in. of metal is removed on each side in 
rough reaming, with a feed of 0.010 to 0.012 in., and 
a speed of 4 to 5 r.p.m. Finish reaming removes 





0.025 to 0.030 in. on a side, with a feed of 0.030 in. 
and a speed of 9 r.p.m. These cuts are for the 3-in. 
and the 90-mm. A.A. gun tubes. On the 155-mm. 
gun, with the wood-packed reamer, roughing takes 
about 24 hours and finishing twelve hours. This 
time is exclusive of the powder chamber and gas seal 
reaming on the 155-mm. gun, which also employs 
wood-packed tools. 

The introduction of two modern tools, cemented 
carbide and honing, has greatly facilitated gun ream- 
ing. It must be remembered that the speed of the 
older method is limited by the necessity of keeping 
tool wear at a minimum throughout the length of the 
cut. Any wear meant taper in the gun gore. Ce- 
mented-carbide tipped cutters resist wear, even when 
used at high speeds while the final honing process 
further smooths and straightens the bore. 

For instance, rough reaming the 37-mm. gun is now 
performed successfully with carbide-tipped tools in 
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Babbitt Packing 


The new babbitt-packed reamers use carbide cutters. 
of three gets the 75-mm. tube ready for the honing operation 
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The 3-in. A.A. gun has a loose replaceable liner that must be taper ground on the outside 


The powder chamber on the 37-mm. gun is now finished on a grinding machine 
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Honing is done on surface speeds ranging from 
; 80 to 120 surface ft. per min. using a 60:40 mixture 
of sulphur base oil and kerosene 


. The White head is still used on some sizes for the 
| rifling operation. Only part of the grooves are 
. machined at a time 









20 min., an operation that consumed 34 hours by the 
older method. Wood-packed reamers are still used 
for finishing this size. But for the 75-mm. gun, 
reaming is done in three steps, all using carbide cut- 
ters at 260 r.p.m., and 0.015 in. feed. The reaming 
operations are entirely completed in one hour. 

For carbide tipped reamers, the wood packing is 
replaced by babbitt with about 0.001-in. clearance 
in the bore. In using these tools, as with the wood- 
packed reamers, it is essential to keep the supply of 
cutting oil at a pressure that will flush out all the 
chips ahead of the cutter. However, with the carbide 
reamers the chips are formed at a much faster rate, 
and for this reason a cutting oil pressure of 500 Ib. 
per sq.in. is maintained. Because of this flushing 
away of the chips the babbitt-packed reamers have the 
further advantage of being usable on six to eight 
tubes instead of one, as in the case of wood packing. 

Bronze supporting collars are used on the bar 
after it has entered the hole a sufficient distance to 
receive them. During the reaming operation, dial 
indicators are placed against the bar near the mouth 
of the hole to indicate any runout. If the hole is not 
straight, the indicator needle will swing through an 
arc to show eccentric motion of the bar. Final ream- 
ing is always done from the breech end of the tube. 

The 3-in. A.A. gun involves a special problem. 
Because the design calls for a loose liner that can 
be replaced in the field, the tube is tapered in the 
bore 0.005 in. per inch of length; to fit this taper the 
outside of the liner is ground to the same taper. The 
bore of the gun tube is reamed with wood-packed 
tools, and because of the taper, fourteen stepped 
reamers are required for roughing; these are straight, 
but differ in diameter. The finish reaming operation 
uses two sets of tapered reamers, six in each set. 
These reamers, together, make up the taper of the 
tube and overlap in the bore about 1 in. so the cuts 
will be properly blended. They are fed to a scribed 
line on the boring bar, and the feed must be stopped 
accurately to insure a good bore. Rough step ream- 
ing takes about 48 hours and finish taper reaming 
44 hours. 

Powder chambers are also reamed with wood- 
packed tools. These include both straight and tapered 
surfaces, the latter forming the shell seat. The time 
for this operation varies from four hours on: the 
75-mm. tube to 24 hours on the 155-mm. tube. 
Usually two roughing and two finishing reamers 
are employed. 

On the 37-mm. gun, however, the powder chamber 
is first bored on a turret lathe with the cutter guided 
along the contour of the chamber by means of a cam 
slot. The final finish is given on a Bryant chucking 
grinder in which the wheel is similarly guided. The 
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smooth finish thus obtained is desirable, especially 
when this gun is used with a semi-automatic breech. 
At the time of explosion the cartridge case is expanded 
against the walls of the powder chamber. Any surface 
roughness will make the case difficult to eject and 
may cause jamming where the semi-automatic breech 
is used. Grinding not only avoids this possibility, 
but also cuts the time of finishing the chamber from 
three to two hours. 

In the 37-mm. gun the powder chamber is finished 
after the bore is honed. In the larger sizes of tubes, 
where wood-packed reamers are used, the powder 
chamber is completed before the bore is honed. The 


/2 oil grooves Pack harden this end of body 




















Collar with /2 | 
tungsten carbide 
strips brazedin _-- Stee/ body 


37-mm. gun and 160 r.p.m. on the 75-mm. gun so 
the peripheral ft. per min. run from 80 to 120. 
Aluminum oxide stones, 320 grain with a soft bond 
are used. About 0.005 in. of metal is removed in 
honing. Usually only one honing tool is used, but 
on the 155-mm. size two hones are put through the 
bore, the finisher removing only 0.001 in. of metal. 
For honing, the cutting lubricant is a sulphur base 
oil mixed with kerosene in the ratio of 60 to 40. 
Probably the most ticklish job on the gun bore is 
rifling. Upon the shallow helical slots that are cut 
in the bore of the tube depends the twist given the 
projectile as it leaves the gun muzzle. These slots 


Carbide strips into slots in collar 
allowing brazing material to build 
up betwen strips. Then grind carbide 
Strips, brazing material and sleeve 
f01457-Q0002 dia. 
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This bar and set of broaching tools 


chambering reamers have pilots which are guided in 
the finish reamed bore. If these pilots leave any mark 
in the tube, it is removed during the honing opera- 
tion. Where grinding is used on the powder cham- 
ber, as in the 37-mm. size, a pilot is unnecessary. 
Honing is now used as the final finishing operation 
on the bores of all medium caliber guns. The tube 
is held stationary while the honing stones, supported 
in a floating head, reciprocate and revolve along its 
entire length. Honing time ranges from one hour on 
the 37-mm. gun to 3 hours on the 155-mm. size. 
Reciprocations are about 60 ft. per min. on the 
larger sizes and 70 to 80 ft. on the 37- and 75-mm. 
sizes. The hone revolves about 250 r.p.m. on the 
APRIL 
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the rifling on the 37-mm. gun 


must be accurate as to size and helix angle; and 
above all they must be smoothly finished, for any 
surface roughness will certainly shorten the life of 
the gun tube. 

For years the White head has been used for this 
work. The cutter blades are held in the head, extend- 
ing around its periphery. They have micrometer 
adjustment and are arranged to recede into the head 
when a stop strikes the end of the cutter bar, driving 
back a tapered plug. This action prevents the cutters 
from dragging against the work on the return stroke. 
At the end of the return stroke the operator sets the 
cutters to their previous position, and then by means 
of the micrometer adjustment, expands them 0.001 in. 
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BORE OPERATIONS ON MEDIUM CALIBER GUNS 


which gives the additional amount for the next cut. 

Because of the need for fine finish, only part of the 
grooves are cut at one time when the White head is 
used. For example, on the 90-mm. A.A. gun, which 
has 32 grooves, only eight are cut at a time. Each 
group of grooves requires about 50 passes of the 
cutter head; the speed of the cut is about 8 ft. per 
min. Because of this, and the necessity of stopping 
the bar at the end of each stroke to adjust the cutters, 
the process is a slow one. For the 37-mm. tube, rifling 
takes about eight hours with the White head. The 
3-in. A.A. and the 90-mm. A.A. gun tubes each take 
about sixteen hours; the shorter 105-mm. howitzer 
consumes about twelve hours in rifling. 

The broaching process has now been applied to 
rifling with considerable succeess. Broaching tools 


Stee/ nut 
/4 holes--- 


Steel body 


sleeve of bearing bronze forms the pilot. Each broach 
cuts all grooves simultaneously. It is pushed through 
the bore from the muzzle end and is removed at the 
breech end to prevent scoring the grooves on the 
return stroke of the bar. 

Twelve radial oil holes in the toolholder connect 
the central channel with points just behind each cut- 
ting tip in such a way that the cutting oil is forced 
against the bore just ahead of the bronze sleeve, but 
behind the cutter. This arrangement effectively 
flushes the chips ahead of the tool and keeps them 
from marring the bearing surface which guides the 
bar. A 3:1 mixture of kerosene and pure lard oil is 
used as the lubricant. A pressure of 70 Ib. per sq.in. 
is maintained. 

At the periphery of the section between the cutter 
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A Tol. Mark A Tol. Mark A Tol. 

3.005 |*0.0003 | No.! 3.030 |*00003 | No.10 3.060 |+00003] No.20 
3.006 |+0,0003 | No.2 3.033 |+0,0003 | No.Il 3.063 |+0,0003 | No. 2! 
3.009 }+0.0003 | No.3 3.036 |+00003 | No.I2 | 3.066 |+00003)] No.22 
3.012 |+0Q0003 | No.4 3039 |+00003}] No.I3 | 3069 |+00003| No.23 
3015 |+00003 | No.5 3.042 1+00003] No.I4 | 3.072 |+00003] No. 24 
3.018 |+0,0003} No.6 3.045 |+00003] No.I5 3.075 |+00003} No.25 
3.021 |+0.0003 | No.7 3048 | +00003] No.16 3.078 | +0003 | No. 26 
Bevel | Cutter | No.74 | 32051 | +Q0003] No.!7 3.080 | +00003] No.27 
3024 |+00003| No.8 3.054 | +0003} No./8 3.081 | +0.0003] No.2 

3027 |+0,0003| No? 3.057 | +00003 | No, 1/9 3.082 | +00003} No.29 











Broaching has also been applied to the 3-in. A.A. gun. Here are shown the shank and the broaching disks 


have been made for the 37-mm., the 75-mm. guns, 
the 3-in. and the 90-mm. A.A. guns. For the 37-mm. 
tube rifling time has been reduced to two hours by 


and the bronze sleeve, carbide inserts are brazed into 
the bar to form a wearing surface which prevents 
looseness between the bar and the bore. 





broaching. On this size, 30 broaching tools are em- 
ployed. Using a LeBlond machine, each tool is suc- 
cessively pushed through the bore; the first tools 
remove 0.0015 to 0.003 in. of metal, and the last ones 
0.0005 to 0.001 in. The tools are inspected by means 
of optical comparators to make certain that they are 
of exact size and shape. 

In the 37-mm. tube, there are twelve grooves, 0.02 
in. deep, and 0.234 in. wide. The broaching disks 
are mounted in the ends of a bar having a steel body 
through which is drilled a central oil hole. An outer 
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Various arrangements are employed to give the 
helical twist to the cutter bar.. At Watervliet Arsenal 
the body of the bar carries a helical groove into which 
a stationary key is fitted. As the bar is fed forward 
the key gives it a twist. Ball thrust bearings are 
provided to make this action easy. Also, the key and 
slot are lubricated with white lead. A counterweight 
at the end of the mechanism is arranged so that the 
bar will bear against one side of the key only. This 
device avoids any lost motion and maintains uniform- 
ity of the helix, even though the key becomes worn. 
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Broaching brings economies im ri- 

fling. Successive disks are pushed 

through the bore, each cutting all 
grooves simultaneously 








Honed bores are inspected by the Boroscope (left) for quality and the star gage (right) for size 


SRE a VALID CENA DK 





The 37-mm. gun fills four different needs. The barrel shown is equipped with 
drop-block breech but a semi-automatic breech is used on certain types 
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BORE OPERATIONS OQN MEDIUM CALIBER GUNS 


For large gun tubes broaching works equally as 
well with corresponding saving in time. For instance, 
on the 3-in. gun, the broaching job can be done in 
three hours as against fourteen to sixteen hours by 
the older method. This size of tube requires 32 
broaching disks. The 75-mm. gun uses rounded 
rifling grooves which makes the operation much easier. 
With this design only sixteen disks are needed, and 
the work can be completed in one hour. Cutting 
speed is approximately 8 ft. per min. For this size 
of gun, and for the larger sizes, a cast iron pilot is 
preferred to the bearing bronze. 

While not all sizes of guns have been tooled up for 
broaching as yet, there is no reason why all of them, 
up to the 155-mm. size, cannot be rifled in this way. 

The gun tube is made about 2 in. oversize in overall 
length, the extra stock is retained until after rifling 
when it is cut off and.the muzzle end of the bore is 
chamfered. This procedure is followed because when 
the rifling tools first enter the bore they tend to 
chatter; after the initial impact and when the pres- 
sure of the cut becomes uniform the chatter dis- 
appears. Cutting off the end of the tube removes the 
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surface roughness at the end of the rifling grooves. 

Gun tube bores are subjected to extremely strict 
inspection. They are checked carefully by trained 
inspectors after honing, and again after rifling. ‘The 
principal inspection devices are the Boroscope and the 
star gage. 

The Boroscope gives a visual 
is put into the bore of the gun and by means of suit- 
able mirrors and lenses projects a view of the surface 
of a 3 to 1 magnification to the outer end of the tube. 

The star gage is an adoption of the vernier microm- 
eter, also constructed on a long tube. Three points 
at one end of the star gage come in contact with the 
bore, while settings and readings are taken at the 
opposite end. Gun tubes are measured along every 
inch of the surface after the honing operation. The 
gage is passed through the tube inch by inch, first 
with two points down and one contact point up. 
When readings are taken, withdrawing the gage, 
with two points up and one down. 

After rifling, the star gage readings are taken at 
the bottom of the groove. Each groove is checked 
every 5 in. along its length. 


inspection. A tube 





Another complete inspection follows the rifling opera- 
tion imeluding a visual check with the Boroscope 
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Properties Given to Steel by Alloying Elements 


APPLICATION of elements to iron to produce 
steels of varying qualities is strikingly sim- 
ilar to the application of drugs in medicine. 
Each element has separate and often power- 
ful effects, with frequently other effects in 
combination with additional elements. Like 
drugs, they may be beneficial in tiny quanti- 
ties, but ruinous in great quantities unless 
neutralized or checked by supplemental ele- 
ments. 

An understanding of the chief character- 
istics given to steel by the elements is an 
aid to a better selection and use of steels, 
especially in tool use. 


Aluminum. Deoxidizer. Restricts grain 
growth by forming dispersed nitrides and 
oxides. Forms hard nitrides when heated 
in contact with nitrogen, making extremely 
hard steel. Small amounts increase strength, 
but large amounts embrittle steel. From 2 
to 5 percent gives heat-resistance and oxi- 
dation-resistance. 


Carbon. Hardener, by forming Fe,C under 
heat treatment. Increases strength rapidly 
up to saturation point of 0.85 percent, 
above which the steel becomes increasingly 
brittle unless there are other elements be- 
sides iron to take up the carbon. Forms 
hard carbides with iron, chromium, vana- 
dium, increasing strength and wear re- 
sistance. Even slightest additions decrease 
the ductility. 


Chromium. Forms hard carbides. Gives 
very deep hardening and great wear re- 
sistance. Small amounts toughen steel, in- 
creasing strength and impact resistance. 
Decreases machinability. Decreases hard- 
ening range unless balanced with nickel. 
Retains hardness at more elevated tem- 
peratures than iron carbide. Gives slight 
red hardness. 


Cobalt. Adds red hardness. Retains hard 
carbides at high temperatures, but tends to 
decarburize steel in heat-treatment. In- 
creases hardness and tenacity, but consider- 
able amounts decrease impact resistance. 
Increases residual magnetism and coercive 
magnetic force of steel for magnets. 


Columbium. Used to minimize intergranu- 
lar corrosion in stainless steels. Has car- 
bide-forming properties increasing strength 
and hardness, but not used generally for 
the purpose. Softening effect shortens 
time of annealing of high-chromium steels. 


Lead. Forms minute strings and finely- 
divided particles. Minute quantities give 
free machining without imparting the weak- 
ening effect of sulphur. 


Lithium. Combines easily with oxygen, hy- 
drogen, sulphur, to form low-melting-point 
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compounds which pass off as gases. Power- 
ful deoxidizer and degasifyer. Lithium 
treatment increases elastic limit of carbon 
steels. Increases fluidity of stainless steels 
to produce dense castings with high yield 
point. 


Manganese. Deoxidizer and desulphurizer. 
Even minute amounts increase hardness, 
wear resistance and strength. Raises solu- 
bility of the carbon. Lowers critical point 
and widens hardening range, thus per- 
mitting a less drastic treatment in oil. Air 
hardening begins at about 1.5 percent. 
Makes steel austenitic at about 12 percent. 
High-maganese steel work hardens, and 
is non-magnetic. Increases coefficient of 
expansion. Small amounts increase depth 
of hardening and speed of hardening. De- 
creases tendency to distort under heat treat- 
ment. Intermediate amounts produce brit- 
tleness unless other elements are present. 


Molybdenum. Adds red hardness. Increases 
strength and impact resistance at high 
temperatures, but hardens and embrittles 
at low temperatures. Retards grain growth. 
Gives deep hardening and widens harden- 
ing range. Increases creep resistance and 
resistance to deformation at moderate tem- 
peratures. Goes into solid solution, but 
when other elements are present forms 
hard carbides. In aluminum steels small 
amounts reduce temper brittleness. In- 
creases machinability of carbon steels. In- 
creases corrosion-resistance of stainless steels 
at high temperature. 


Nickel. Increases hardness, strength, ductil- 
ity, and impact resistance. Narrows hard- 
ening range, but lowers critical point, re- 
ducing danger of warpage and cracking. 
Refines structure. Retards grain growth. 
Decreases machinability. Makes chromium 
steels austenitic. Balances the intensive 
deep-hardening effect of chromium. Large 
amounts give resistance to oxidation at high 
temperatures. 


Nitrogen. Normally undesirable. Hardens 
slightly and reduces ductility. Small amounts 
refine grain and increase strength of high- 
chromium steels. Forms hard nitrides with 
aluminum, and introduced externally into 
balanced aluming-bearing steels. Inhibits 
grain growth at high temperatures. 


Phosphorus. Promotes cold-shortness. Small 
amounts increase strength slightly and in- 
crease resistance to corrosion. Slight 
amounts decrease tendency of steel sheets 
to stick together. 


Silicon. Deoxidizer. Graphitizer. Throws 
carbon out of solution. Small amounts in- 
crease impact resistance, and up to 1.75 per- 
cent increases elastic limit, but needs assist- 


ance of other carbide-forming elements. 
Strengthens low-alloy steels. | Medium 
amounts increase magnetic permeability and 
decrease hysteresis loss. Forms hard iron 
silicides, and large amounts give great hard- 
ness, wear-resistance, and acid-resistance, but 
cause brittleness. Has wide range of utility 
if used with expert technique, especially 
in alloy steels. 


Sulphur. Forms soft and weak sulphides 
which weaken the steel and promote hot- 
shortness. Minute quantities advantageous 
to aid machinability. 


Tantalum. Used in some special steels to 
give increased resistance to scaling at high 
temperatures. 


Tellurium. Small amounts form sulphide 
which aids machining without making the 
steel hot short. 


Titanium. Deoxidizes and denitrogenizes. 
Increases strength and hardness. Fixes car- 
bon in inert particles. Minimizes inter- 
granular corrosion in high-chromium steels. 


Tungsten. Adds red hardness and stablity 
of the hard carbides at high heats. Widens 
hardening range, and gives deep hardening. 
Increases strength and wear resistance. 
Small quantities produce fine grain struc- 
ture, but large quantities embrittle the 
steel. Produces both a hard carbide and an 
iron tungstide. Large qualtities, to produce- 
full red hardness, must be supplemented by 
other carbide-forming elements. Forms hard 
abrasive-resistant particles in high-carbon 
steels. Adds acid-resistance and corrosion- 
résistance. Gives increased residual mag- 
netism and greatet coercive force in steel 
for magnets. 


Increases elastic limit and 
strength of steels. Is powerful deoxidizer 
and denitrogenizer. Has carbide-forming 
qualities. Because of expense used only in 
some tool steels. 


Uranium. 


Vanadium. Powerful deoxidizer. Tough- 
ens and strengthens steels. Forms hard 
carbides. Refines the grain. Widens hard- 
ening range. Retains hardness at higher 
temperatures than carbon steel. Reduces 
grain growth. Increases fatigue-resistance, 
and shock resistance. Forms double car- 
bides with chromium, giving hard ‘‘keen- 
edge” quality to steel. 


Zirconium. Powerful deoxidizer and de- 
sulphurizer. Steels can be made without 
manganese by use of zirconium. Carries 
off nitrogen. Makes uniformity of grain 
and produces ductility and shock resistance. 
Small amounts of residual zirconium form 
zirconium sulphide which aids machinability 
and rolling. Reduces aging fatigue in steel. 
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A muSt FOR MECHANIZED WARFARE 


Rapid movement is possible only with anti-friction bearings — 
because of their freedom from friction and wear. . . New 
Departure is in the forefront of America’s urgent defense efforts 


with the rugged endurance of the Forged Steel Bearing. 


NEW DEPARTURE 


“ | THE FORGED STEEL BEARING 
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Constants for Fractional Sizes of Twist Drills 





Cutting Speed 


Rev. Per Min. 





Diameter of Drill Circumference Area of (Ft. Per Min.) Necessary for 
—-— -——— —- os of Drill Circle for Each One-Ft. Per Min. 
Fractional Decimal — Drilled Rev. Per Min. Cutting Speed 
Inch Inch Inches Sq. Inches of Drill of Drill 
1/64 0.015625 0.0490875 0.000192 0.004091 244.461 
1/32 0.031250 0.0981750 ).000767 0.008181 122.231 
3/64 0.046875 0.1472625 J.001726 0.012272 81.487 
1/16 0.062500 0.1963500 0.003068 0.016363 61.115 
5/64 0.078125 0.2454375 0.004794 0.020453 48.892 
3/32 0.093750 0.2945250 0.006903 0.024544 40.744 
7/64 0.109375 0.3436125 0.009396 0.028634 34.923 
1/8 0.125000 0.3927000 0.012272 0.032725 30.558 
9/64 0.140625 0.4417875 0.015531 0.036816 27.162 
5/32 0.156250 0.4908750 0.019175 0.040906 24.446 
11/64 0.171875 0.5399625 0.023202 0.044997 22.224 
3/16 0.187500 0.5890500 0.027612 0.049088 20.372 
13/64 0.203125 0.6381375 0.032403 0.053178 18.805 
7/32 0.218750 0.6872250 0.037583 0.057269 17.462 
15,64 0.234375 0.7363125 0.043141 0.061359 16.297 
1/4 0.250000 0.7854000 0.049087 0.065450 15.279 
17/64 0.265625 0.8344875 0.055412 0.069541 14.380 
9/32 0.281250 0.8835730 0.062126 0.073631 13.581 
19/64 0.296875 0.9326625 0.069218 0.077722 12.866 
5/16 0.312500 0.9817500 0.076699 0.081813 12.223 
21,64 0.328125 1.0308375 0.084558 0.085903 11.641 
11/32 0.343750 1.0799250 0.092806 0.089994 11.112 
23/64 0.359375 1.1290125 0.101434 0.094084 10.629 
3/8 0.375000 1.1781000 0.110447 0.098175 10.186 
25/64 0.390625 1.2271875 0.119844 0.102266 9.778 
13/32 0.406250 1.2762750 0.129622 0.106356 9.402 
27/64 0.421875 1.3253625 0.139720 0.110447 9.054 
7/16 0.437500 1.3744500 0.150330 0.114538 8.731 
29/64 0.453125 1.4235375 0.161240 0.118628 8.430 
15/32 0.468750 1.4726250 0.172570 0.122719 8.149 
31/64 0.484375 1.5217125 0.184250 0.126809 7.886 
1/2 0.590000 1.5708000 0.196350 0.130900 7.639 
33 / 64 0.515625 1.6198875 0.208750 0.134991 7.408 
17/32 0.531250 1.6689750 0.221660 0.139081 7.190 
35/64 0.546875 1.7180625 0.234120 0.143172 6.985 
9/16 0.562500 1.7671500 0.248500 0.147263 6.791 
37/64 0.578125 1.8162375 0.262480 0.151353 6.607 
19/32 0.593750 1.8653250 0.276880 0.155444 6.433 
39 / 64 0.609375 1.9144125 0.291610 0.159534 6.268 
5/8 0.625000 1.9635000 0.306800 0.163625 6.112 
41 /64 0.640625 2.0125875 0.322320 0.167716 5.962 
21/32 0.656250 2.0616750 0.338240 0.171806 5.821 
43 /64 0.671875 2.1107625 0.364540 0.175897 5.685 
11/16 0.687500 2.1598500 0.371220 0.179988 5.556 
45/64 0.703125 2.2089375 0.388280 0.184078 5.432 
23/32 0.718750 2.2580250 0.405740 0.188169 5.314 
47/64 0.734375 2.3071125 0.423560 0.192259 5.201 
3/4 0.750000 2.3562000 0.441790 0.193650 5.093 
49 /64 0.765625 2.4052875 0.458750 0.200441 4.989 
25/32 0.781250 2.4543750 0.479370 0.204531 4.889 
51/64 0.796875 2.5034625 0.497720 0.208622 4.793 
13/16 0.812500 2.5525500 0.518490 0.212713 4.701 
53 /64 0.828125 2.6016375 0.538610 0.216803 4.612 
27/32 0.843750 2.6507250 0.559140 0.220894 4.527 
55/64 0.859375 2.6998125 0.579920 0.224984 4.445 
7/8 0.875000 2.7489000 0.601320 0.229075 4.365 
57/64 0.890625 2.7979875 0.622970 0.233166 4.289 
29/32 0.906250 2.8470750 0.645040 0.237256 4.215 
59/64 0.921875 2.8961625 0.667460 0.241347 4.143 
15/16 0.937500 2.9452500 0.690290 0.245438 4.074 
61/64 0.953125 2.9943375 0.715020 0.249528 4.008 
31/32 0.968750 3.0434250 0.737080 0.252619 3.943 
63/64 0.984375 3.0925125 0.763450 0.257709 3.880 
1 1.000000 3.1416000 0.785400 0.261800 3.820 
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NSTRUMENT makers know the vital 

need for accuracy—and that under today’s 
pressure they can’t rely on older and slower 
methods of production. So, on threading jobs 
they are turning to “Acorn” Dies. 

Any manufacturer whose operations call 
for fast, super-accurate threading can get 
ideas from the job shown here. “‘Acorn’”’ Dies, 


These screws are turned out at the rate of 375 
per hour. The Die is a 14"-56 High Speed 
Steel “Acorn” Die, running at 2000 R.P.M. 


* Pretty Good” Isn’t knough 














backed as they are by twenty-odd years of 
unremitting study will show the way to any 
other thread cutting tools or methods when 
the requirements include all these things- 
speed, accuracy, clean threads, long tool life. 
“Acorn” Dies are one of the well-known 
products which have been developed by 
“Greenfield” research and leadership. 


GREENFIELD TAP & DIE CORPORATION - GREENFIELD, MASSACHUSETTS 


Detroit PLANT: 2102 West Fort St. 
WareEHOuSEsS in New York, Chicago and Los Angeles 
In Canada: GREENFIELD Tap & Die Corp. or Canapba, Lrp., GALT, ONT. 


me WO GREENFIELD 





TAPS - DIES » GAGES + TWIST DRILLS - REAMERS - SCREW PLATES : PIPE TOOLS 
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Keeping Prices Down 


NOBODY WANTS INFLATION. The manu- 
facturer shudders to think about it because of its ill 
effects on the country’s economy. Organized labor 
is aware of its dangers because of the reduced pur- 
chasing power which it would bring to the nation’s 
millions of workers. The government is trying to 
prevent it by regulating prices through Leon Hen- 
derson’s new Office of Price Administration and 
Civilian Supply. 

But on one vital point concerning inflation— 
keeping labor rates from going hog wild—the 
administration is just beginning to act. The sooner 
something is done about it, the better, because 
many economists of wide reputation hold that con- 
tinued rising labor costs, more than any other single 
item, will precipitate inflation. 

Labor rates have advanced, partly as the result 
of strikes or threatened strikes. Some of the 
increases, perhaps many of them, have been justi- 
fied. But the technique used in securing these raises 
could be employed indefinitely to boost the wage 
scale beyond reasonable levels, unless the govern- 
ment chooses to put the lid on. 

The technique is something like this: the union 
makes demands on a company for higher wages. 
It says that if it doesn’t get satisfaction by a speci- 
fied date it will call a strike, though the company 
is in the midst of fulfilling important defense obli- 
gations. The deadline approaches. The government 
becomes concerned, and conciliators are dispatched 
to see if they can effect a settlement. The inevitable 
compromise is reached and the employees receive 
higher rates. At the same time, Washington an- 
nounces that the manufacturer must not raise his 
prices. 

You may say, “After all, the manufacturer is 
making more than ever before. Why shouldn’t the 
employee get his?” The answer is that the manu- 
facturer is not going to be permitted to earn 
exorbitant profits. The government has put a ceil- 
ing on prices and will take much of his earnings 


away from him in the form of the heaviest cor- 
poration taxes and excess profits taxes in history. 
The manufacturer must be content with a reason- 
able or even a very small profit. He isn’t to be 
allowed much leeway to accumulate big reserves to 
carry him over lean years which may come after 
the war. 

The answer also is that the worker's purchasing 
power has risen already to a level higher than ever 
before. Take the automobile industry as an ex- 
ample. Weekly wages now are $38.13. With the 
cost-of-living index of the Bureau of Labor Sta- 
tistics used as a base, the automobile worker in 
pre-world war 1914 had buying power equivalent 
to $21.91. In 1919, after the tremendous wage 
climb of the war years, his buying power was 
equivalent to only $21.83 because of high prices. 
By 1928 he was getting $26.98 as measured in 
terms of the cost of living. After the worst depres- 
sion years, his buying power rose to $29.22 in 1937, 
and today surpasses anything heretofore attained. 

It has risen to such a high level only by grace 
of the fact that no such sharp increases in the cost 
of living have occurred as characterized the First 
World War years and the booming twenties. The 
way to keep it there—and no right-thinking person 
would wish it to go lower—is for labor to let well 
enough alone and not, through unbridled demands, 
help set in motion a vicious upward price spiral 
which even the government may not be able to stop. 

If it be necessary to convince labor of the wisdom 
of such a course, why doesn’t Mr. Leon Hender- 
son, whose official job is to avoid inflation, make 
some sound public observations, actually intended 
for the ears of organized labor, on keeping labor 
costs down which fit neatly into statements here- 
tofore made for the benefit of industry on keeping 
prices down? He has made a start in that direction, 
but why not put the idea into still more vigorous 
language? Advice is never better received than 
when given by one friend to another. 


ye am, 
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GAGING BUSINESS 


Machine-tool production likely to hit an all time high this year 
of some $800,000,000. Lag in defense production displeasing to 
some government authorities. Begin a new subcontracting drive 


Though defense production has at- 
tained a new peak in the metal-working 
field, and promises to go higher during 
the late spring and summer, it is not 
being accelerated fast enough to suit de- 
fense authorities in Washington. The 
government’s slowness in determining 
the machinery for working out manu- 
facture of war goods under the Lend- 
Lease program is at least partly respon- 
sible for some lag. Subcontracting has 
not yet been so widely used as the Ad- 
ministration had hoped for, and a new 
drive to farm out work is getting 
started. Several big manufacturers are 
making their own surveys of subcon- 
tracting facilities, finding that method 
more satisfactory than relying on sur- 
veys made by Washington or prepared 
by local groups. 


Machine Tools—Machine-tool produc- 
tion this year is lixely to hit an all-time 
peak of $800,000,000, or some $50,000,000 
more than the industry had earlier an- 
ticipated. At present, output is running 
close to $60,000,000 a month. The cur- 
rent backlog is estimated at $575,000,000. 
Approximately 65,000 to 70,000 machine 
tools are on order. The industry doesn’t 
yet know what the full impact of the 
Lend-Lease program will mean, though 
defense officials insist that armament 
requirements alone will make it neces- 
sary to continue machine-tool produc- 
tion on the same record-breaking scale 
in 1942 as in 1941. At least a few impor- 
tant machine-tool builders, whose oper- 
ations recently have been unprece- 
dented in size, will be forced shortly to 
curtail work in their “starting” depart- 
ments temporarily unless new defense 
orders come through quickly. Washing- 
ton is holding down to a minimum so- 
called “float orders,” insisting instead 
that machines placed be for specific 
projects. Man-hours employed by ma- 
chine-tool builders today are up almost 
250 per cent from the level which pre- 
vailed early in the war. Employees num- 
ber 78,000 in the aggregate. Most com- 
panies are operating two shifts averag- 
ing 55 hours each a week, or are on 
three shifts. More than 70 machine- 
tool builders have expanded their phy- 
sical plant facilities since the defense 
program got under way. Subcontract- 
ing of machine-tool manufacture has 
been aided by a special survey of avail- 
able plant capacity outside the industry 
made by the Office of Production Man- 
agement’s tool division. 


Steel—Orders aré way ahead of ship- 


ments, though the industry is operating 
close to full capacity. Despite accumu- 
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lations of stocks by users during the 
past year, Surveys reveal that steel in- 
ventories today are below the 1937 peak. 
Many customers are carrying materials 
to last them 45 days on the basis of cur- 
rent output; on the other hand, some 
of the most active users are down to a 
15-day supply. Warehouses are doing a 
record business, but find it necessary to 
limit orders to regular customers, and 
in certain cases to restrict quantities 
furnished. Most consumers have gotten 
the habit of gaging their requirements 
about eight months ahead. Some steel 
mills are quietly taking orders for the 
first quarter of 1942. Tightest situation 
of all exists in hot-rolled, cold-rolled 
and galvanized sheets, where deliveries 
now run into next year. 


Railroad Equipment—Freight car orders 
for April were in the neighborhood of 
10,000 cars, compared with 7,685 in 
March, which was the best previous 
month this year. Locomotive purchases 
are off, however. What with regular 
business plus armament orders, railroad 
equipment builders are running at a 
high rate. Edward G. Budd has the 
largest volume of bookings in history, 
while Baldwin Locomotive ended the 
first quarter with six times the business 
of a year ago. 


Farm Equipment—At present near- 
capacity operation of tractor and imple- 
ment plants, this year’s sales should 
easily equal the 1937 total of some $507,- 
000,000, and possibly go higher. An indi- 
cation of the scale of activities in the 
tractor field is that Caterpillar’s net 


sales in the first quarer were $24,424,- 
648, compared with $14,775,991 in the 
same period last year. Big news in the 
industry is International Harvester’s in- 
crease of five cents an hour in the wage 
rate for 42,000 workers in 14 plants. 
Basic minimum wages were upped from 
55-62% cents an hour to a range of 
60-67% cents an hour. Piece workers 
are to receive an extra five cents an 
hour in addition to whatever they earn 
on the piece basis. Deere & Co. an- 
nounced a wage advance similar to Har- 
vester’s. 


Shipbuilding—Since April 1 the Navy 
has contracted for 171 small warships, 
including 44 ocean-going mine sweep- 
ers, 50 coastal mine sweepers, 10 fleet 
tugs and 67 submarine chasers. When 
the shipbuilding industry’s expansion 
program is completed, the country will 
have 42 shipyards with 350 shipways, 
and the working forces will have been 
increased 200,000 men or more compared 
with today’s total. The bulk of the 
‘merchant tonnage, amounting to 900 
ships of 5,000,000 gross tons, is to be 
completed by the end of 1943. Yards 
have enlarged their forces five times in 
the past year. The Cramp Shipbuilding 
Co. has been awarded a contract for 
$960,000 for floating workshops. 


Munitions—Two billion dollars is said 
to be in the forthcoming Federal budget 
for new munitions plants to be financed 
wholly by the government. This is over 
and above a like sum already under con- 
tract in the 1941 program. Many de- 
fense contractors are getting started on 
production earlier than expected. For 
proof, witness the output of the first 
tanks for the Army by Chrysler, Bald- 
win Locomotive and American Locomo- 
tive far in advance of the scheduled 
time. By Fall the production of machine 
guns will be near 20,000 a month. The 
defense program is reported to have 
created jobs for 2,800,000 persons and 
probably will make work for 4,000,000 
more by the year’s close. 
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Steel Industry Caught Between Two Currents 
As Wages Rise and Price Ceiling Is Fixed 


NEW YORK—When Leon Henderson, 
administrator of the Office of Price 
Administration and Civilian Supply, 
issued a schedule which freezes steel 
prices at the levels prevailing during 
the first quarter of 1941, the steel in- 
dustry found itself in the unenviable 
position of being midway between 
strong currents, one induced by the 
Congress of Industrial Organization as 
to wages and the other by the gov- 
ernment as to steel prices. Hender- 
son’s unheralded action followed by 48 
hours a wage increase for some 600,000 
employees in the steel industry. Many 
concerns were planning a price rise 
to offset the added cost of the wage 
increase. 

Price Boss Henderson’s action, how- 
ever, allows steel companies to raise 
prices after the need ior such a rise 
has been made apparent to the OPAC. 
He indicates that the action taken is 
just a “cooling-off” period during which 
the effect of the defense program upon 
industry and its cost factors may be 
rationally appraised. 

Henderson ascribed his decision to 
fear that a general price increase of 
steel products might result in a sky- 
rocketting of living costs and start the 
U. S. on the road to inflation. “Steel 
is an element of cost in practically 
every item of the defense program,” 
he said, “and it is also an element of 
cost, direct or indirect, in virtually 
every item of civilian consumption. A 
rise in steel prices would inevitably be 
followed by rising the prices of every 
other basic commodity. Briefly, this 
means boosting the cost of living.” 

The general increase of 10 cents an 
hour in wages in the steel industry 
is expected by most authoritative an- 
alysts to be too great for many com- 
panies to absorb without endangering 
their earnings to a great degree. Many 
steel men bemoan the fact that the 
wages have increased 50 per cent since 
1929, while steel prices have increased 
but 2 per cent in the same period. 
Henderson’s restrictions on price rises, 
they indicate, must be adjusted quickly. 

However, Ernest C. Weir, head of the 
National Steel Corp., represents an im- 
portant exception to this thinking. 
Mr. Weir, whose company took the 
lead in granting a 10 per cent hourly 
increase to steelworkers, indicates that 
no one can state definitely at this time 
whether the industry can or cannot 
get along without a price increase. He 
contends that there are no facts 
available today by which the industry, 
the government or the public can de- 
termine the necessity of a price change. 
By mid-July, he feels, definite facts 
will be available. 

Although Henderson’s order freezing 
steel prices threw cold water on any 
ideas which the steel industry may have 
had regarding a higher price structure, 


APRIL 30, 194! 


the fact that he “left the door open” for 
a price increase on certain items, pro- 
vided circumstances would warrant 
such action after complete study, has 
left little consolation in steel circles. 

The U. S. Steel Corp. whose direct 
wage cost will increase $62,000,000 an- 
nually by the wage rise, indicated that 
it was making a thorough-going study 
of the effect of higher wages on prices 
and earnings. The study will be com- 
pleted in a few weeks and, should the 
result warrant it, steps will be taken 
to call to the attention of authorities in 
Washington the problems facing the 
corporation. The outlook is for other 
companies to do likewise. 


INTEREST IN DEFENSE LAGS 


WASHINGTON—An extensive survey 
completed by the Office of Production 
Management indicates that less than 
one out of four metal-working plants 
of small to moderate size is engaged in 
prime or subcontracts in defense work. 
Lack of interest in defense work is 
greatest in the Middle West. The lag is 
serious and may be used by some New 
Dealers to prove that the industrialists 
brought into the defense picture are not 
doing a job. 


Losses From Strikes Rise 
New N.A.M. Survey Finds 


NEW YORK—In the first three months 
of 1941 there were 3,022,918 man-days 
lost in the U.S. due to strikes indicates 





PLASTICS INSTEAD OF STEEL? 


NEW YORK—Although plastics 
have been used as a substitute tor 
steel, the displacement so far is of 
minor consequence, indicates a re- 
port made by a subcommittee on 
manufacturing problems, Ameri- 
can Iron & Steel Institute. The 
report points out that during 1939, 
the total tonnage of plastics mate- 
rial produced amounted to only 
one-third of one per cent of the 
total tonnage of steel for the same 
period, and probably less than one- 
quarter of that amount superseded 
steel. 

In the immediate future, the re- 
port continued, there are few ap- 
plications which may become a di- 
rect threat to steel tonnage, as for 
example, automobile bodies, refrig- 
erator liners and containers. 

The subcommittee indicated that 
the plastics industry is one whose 
“activity will undoubtedly cause 
radical changes which through new 
materials, new processes and lower 
costs may result in entirely differ- 
ent competitive relationships be- 
tween plastics and steel, other than 
those existing today.” 











a report by the National Association of 
Manufacturers. This was three and one- 
third as great as the figure for the same 
quarter last year. The first six months 
of defense production, the latter half 
of 1940, was characterized by a 64 per 
cent increase in loss from strikes. Of 
the total man-days lost in the 1941 
quarter, 1,577,816 occurred in defense 
industries. The Association advocates 
amendment of the Wagner Labor Rela- 
tions Act. 





Courtesy of Robert Day and The New Yorker 
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Discuss Defense Problems at Sixth Annual 
Westinghouse Tool Electrification Forum 


PITTSBURGH—Despite the pressing 
demands of production for national de- 
fense, the sixth annual Machine Tool 
Electrification Forum held at East 
Pittsburgh, Pa., April 14-16, under the 
sponsorship of the Westinghouse Elec- 
tric & Manufacturing Co., brought to- 
gether more than 110 representatives 
of about 70 machine tool builders for 
a discussion of mutual design and pro- 
duction problems with Westinghouse 
engineers. An off-the-record talk on 
tooling and production problems in- 
volved in the national defense program 
delivered by Howard Dunbar, technical 
chief, Machine Tool Section, Office of 
Production Management, Washington, 
D. C., and formerly vice-president and 
general manager of the Norton Co., was 
the highlight of the program. Mr. 
Dunbar emphasized the need for full- 
est cooperation on the part of every 
individual in order to meet the require- 
ments of the present emergency. Tell 
Berna, general manager of the Na- 
tional Machine Tool Builders Associa- 
tion was the principal speaker at the 
Monday session, which was opened by 
L. F. A. Mitchell, manager of Westing- 
house’s machinery electrification sec- 
tion. R. S. Kersh, of the same section, 
had charge of forum arrangements. 


Trend Toward Standardization 


In his discussion of standardization 
of electric apparatus installation, R. H. 
Clark, electrical engineer, Warner & 
Swasey Co., told of the results achieved 
at his company’s plant under a current 
program which has reduced to a mini- 
mum the time electricians tie up ma- 
chines on the assembly and inspection 
floors. The old method of installation 
involved the tailoring of conduits, 
mounting straps and wires to each 
machine. This interfered with the 
work of the mechanical assemblers 
and inspectors. 

G. A. Spohn, electrical engineer, 
General Machinery Corp., and W. S. 
Oswald of Westinghouse’s generator 
division, collaborated on a descrip- 
tion of the recently installed 40-ft. 
adjustable-housing boring mill now in 
use by the generator division. The 
description was followed by a group 
inspection of the big mill, said to be 
the world’s largest. Later in the pro- 
gram Mr. Spohn presented a paper on 
“Machine Tools for Big Guns” in 
which he gave an interesting dis- 
cussion of the problems involved in 
tooling up for machining gun tubes. 

The part Westinghouse is playing in 
the National Defense program was dis- 
cussed at length by James R. Weaver, 
manager, Louisville Ordnance Division. 
In the last war the company produced 
1,200,600 rifles, almost nine million rifle 
grenades, huge quantities of shell rang- 
ing in size from 3-in. to 15-in., as well 
as some 53,000 heavy machine guns. 


404d 


The principles underlying the appli- 
cation of induction heating to localized 
surface hardening were discussed in 
detail in a paper presented by Dr. 
H. B. Osborn, Jr., research and de- 
velopment engineer, Tocco Div. Ohio 
Crankshaft Co. He pointed out that 
induction heating can be used for 
heat-treating and hardening metals, 
heating for forging and brazing, sol- 
dering similar and dissimilar metals, 
as well as for melting metals. One 
of the most recent developments is the 
heating of billets for shell forging, and 
the heating of rough machined shell 
bodies for the nosing operation. He 
pointed out that in steels that are 
to be hardened by the induction 
method, the carbon content must be 
sufficient to produce the desired hard- 
ness, and that a fine grain size is pref- 
erable but not always essential. 

Philip M. McKenna, president, 
McKenna Metals Co., discussed the 
design and power requirements of steel 
cutting carbide tools in another forum 
paper. He pointed out that machine 
tool manufacturers should bear in 
mind the requirements for more power 
at the point of the tool when carbide 
tools are to be employed. This in- 
creased power may be applied through 
increased speed, thus not exceeding the 
forces now required to chuck work 
securely. He also reminded the forum 
that motors capable of speed changes 
to adapt the turning speed of the work 
to the best cutting speed are needed. 


Tax Proposes to Equate 


income and Expenditures 


WASHINGTON — The Administration 
has two main objectives in its new tax 
program. One is to provide cash in- 
stead of deficit money to finance the 
war. The other is to take away from 
the public its excess prosperity money, 
which would cause inflation because 
there will be a scarcity of civilian 
goods to buy with it, while production 
is concentrated on munitions. An ap- 
proximate equation of U. S. income 
and expenditures. 

National income has expanded to a 
point where present tax rates will 
bring in a total of about $9,223,000,000 
for this year. Estimates of expendi- 
tures, including Lease-Lend, total 
$19,000,000,000. The Administration has 
laid down the maxim that we should 
raise two-thirds by taxes, borrow the 
rest. Two-thirds of $19,000,000,000 is 
about $12,667,000,000. Therefore it in- 
dicates the tax rate should be raised 
to produce $3,444,000,000 more than the 
present rate would produce. 

But Congress has many variations of 
this theme to play with. Some legis- 
lators will tend to put the load on 
corporations, on excess profits, on un- 
divided profits, on luxury goods, on a 
still bigger cut into high incomes. 
Others will think that everybody should 
contribute, clear down the line to the 
low incomes. A general sales tax is 
possible, but not probable. It seems 
obvious, to Washington, that the pub- 
lic is in a mood to pay within limits 
for the war. But too much tax would 
take all the fun out of the big splurge. 





Howard W. Dunbar, (left) technical chief, Office of Production Manage- 
ment, talks to Barney Lester, special representative for Westinghouse, at 


the sixth annual Westinghouse Machine Tool Electrification Forum 
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Canadian Contracts and Committments Now 
Over $1,500,000,000; Private Profits Fall 


MONTREAL—Contracts awarded and 
commitments made by the Department 
of Munitions and Supply on Canadian 
and United Kingdom accounts now 
exceed $1,500,000,000. From July 14, 
1939 to March 31, 1941, the grand total 
was $1,523,837,206. Contracts placed on 
Canadian accounts, including commit- 
ments for plants and plant extensions, 
totaled $841,637,206, while the aggre- 
gate of orders placed on the United 
Kingdom account was $467,000,000. 
United Kingdom commitments for 
plants and plant extensions, together 
with orders for the output of some 
of these plants, which amounted to 
$198,000,000. 

Canadian and United Kingdom com- 
mitments for new plants, plant 
extensions, and equipment totaled $383,- 
007,437 on March 31. About 37 per cent 
was for Canadian account, 29 per cent 
for United Kingdom and 34 per cent 
joint. Facilities for the manufacture 
of guns and gun mountings accounted 
for the largest share, 28.4 per cent, 
with the chemicals and explosives next 
in line with 27.7 per cent. Percentage 
division of the remainder of the pro- 
gram follows: Shells, 11.4; railway 
equipment, 6.3; aircraft, 5.5; automo- 
tive equipment, 2.0; machine tools and 
equipment, 2.0; tanks, 1.7; bombs, 0.6; 
and miscellaneous, 14.4. 


Delay in Large Caliber Guns 


Although the production of anti-air- 
craft guns is moving along on schedule, 
there have been some delays in con- 
nection with the larger caliber guns 
and peak production will not be 
reached until next Spring. In ship- 
building it will be two years before a 
peak output of 60 to 75 large cargo 
ships can be produced annually. 

Machinery and equipment are being 
installed in the $2,500,000 aircraft plant 
of the National Steel Car Corp. The 
concern, which will manufacture twin 
engine Martin B-26 bombers, is ex- 
pected to make 200 bombers at a cost 
of around $100,000 each. 

Financial statements of corporations 
which are engaged in war work re- 
vealed that companies handling gov- 
ernment contracts have not benefited 
in the matter of earnings. For ex- 
ample, in the 1940 report of the Ford 
Co. of Canada, it is indicated that 
the company’s business volume for the 
year increased by over $42,000,000. 
However, income and excess profits 
taxes paid increased $1,400,000 over the 
previous year, while earnings available 
for stockholders, after deducting de- 
preciation allowances, declined by 
$1,300,000. The average tax increase of 
Canadian companies last year has been 
over 150 per cent. Average profits have 
been estimated over 2 per cent lower 
than in 1939. 
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The following contracts have been 
awarded recently by the Department 
of Munitions and Supplies: 

Aircraft: Canadian Pratt & Whit- 
ney Aircraft Co., Ltd., Longueuil, Que., 
$101,135; and Boeing Aircraft of Can- 
ada, Ltd., Vancouver, $5,000,000. Ship- 
building: Victoria Motor Boat and Re- 
pair Works, Victoria, B. C., $104,050; 
J. H. LeBlanc Shipbuilding Co., Wey- 
mouth, N. S., $170,000; Grand Trunk 
Pacific Development Co., Montreal, 
$1,312,000; Hunter Boats, Orillia, Ont., 
$170,000; Honey Harbor Navigation Co., 
Ltd., Midland, Ont., $170,000; Midland 
Shipyards, Ltd., Midland, Ont., $1,180,- 
000; MacCraft Corp., Ltd. Wallace- 
burg, Ont., $170,000. 


CANADA SAVES ALUMINUM 


OTTAWA—To divert supplies of alum- 
inum to the manufacture of aircraft, 
the civilian use of the metal has been 
drastically cut by the Canadian gov- 
ernment. Consumption for non-war 


needs has been cut 75 tons monthly. 


U.S. Naval Officials Inspect Westinghouse Plant 


LESTER, PA.—A new defense con- 
struction program embracing a total 
of well over 100 fighting ships and 30 
cargo vessels and tankers was launched 
recently as Ralph A. Bard, (above at 
left) Assistant Secretary of the Navy, 
inspected steam propulsion apparatus 
under construction at the Westing- 
house Steam Division plant, Lester, Pa. 
R. A. McCarty, (center in dark suit) 
Westinghouse vice-president, and G. P. 


& 


Let Contracts for 56 New 
Ways; Rush Ship Program 


W ASHINGTON—The “Pridge-of- 
Ships” project to supply Great Britain 
with 212 freighters under the Lend- 
Lease law came another step nearer 
with the recent awarding of contracts 
for 32 of the 56 ways on which they 
will be constructed. The ways con- 
tracted for will provide for the con- 
struction within three years of 112 
ships out of 212. Contracts for the 
other 24 will be awarded within a few 
days. The immediate list of contracts 
involves $2,507,150, or about $650,000 for 
each unit. 

California Shipbuilding Corp., Los 
Angeles—six ways, $4,330,000; Oregon 
Shipbuilding Corp., Portland, Oregon— 
three ways, $1,538,000; Richmond Ship- 
building Corp., Richmond, Calif.—six 
ways, $4,878,000; Houston Shipbuilding 
Corp., Houston, Texas—three ways, 
$1,993,000; North Carolina Shipbuild- 
ing Corp., Wilmington, N. C.—three 
ways, $2,492,000; Bethlehem-Fairfield 
Shipyard, Inc., Baltimore, Md.—three 
ways, $2,051,150; Seattle-Tacoma Ship- 
building Corp., Seattle—five ways, $3,- 
975,000; and Pennsylvania Shipyards, 
Inc.—three ways, $1,250,000. 





Passmore, manager of manufacturing, 
look on during a tour of the Westing- 


house plant. Mr. Bard and a party of 
200 naval officials inspected the plant 
which is at work 24 hours a day turn- 
ing out propulsion equipment for more 
ships than any other American fac- 
tory. Total capacity of steam turbines 
to be produced in the current program 
for naval vessels exceeds 7,000,000 hp. 
This doubles normal production. 
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William L. Batt Awarded 1940 Gantt Medal 


At A.S.M.E. Management Conference 


PHILADELPHIA—William Loren Batt, 
deputy director, Production Division, 
Office of Production Management, and 
president, SKF Industries, Inc., was 
awarded last week the 1940 Henry 
Laurence Gantt Memorial Gold Medal 
for “distinguished and liberal-minded 
leadership in the art, science, and 
philosophy of industrial management 
in both private and public affairs.” 
The award was made at a dinner held 
in conjunction with the two-day man- 
agement conference on National De- 
fense of the American Society of Me- 
chanical Engineers. The conference 
was sponsored jointly by the Society’s 
Management Division and the Phila- 
delphia Section. 

At the morning meeting of the first 
day Robert L. Mehornay, Jr., director, 
Defense Contracts Service, Office of 
Production Management, Washington, 
D. C., and L. B. Coon, planning man- 
ager, Sperry Gyroscope Co., Brooklyn, 
N. Y., lead a discussion regarding the 
successful methods of planning and co- 
ordination of sub-contracting prob- 
lems. 

In the morning session of the sec- 
ond day of the meeting, viewpoints of 
labor, management and government 
regarding the labor problems of Na- 
tional Defense were presented by 
Clinton S. Golden, director, Northeast- 
ern Region, Steel Workers Organizing 
Committee, Pittsburgh, Pa.; Dr. John 
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R. Steelman, director, U. S. Concilia- 
tion Service, U. S. Department of 
Labor; and Fred A. Krafft, director, 
Labor Relations, American Viscose 
Corp., Wilmington, Del. At a later ses- 
sion Richard P. Brown, chairman of 
the board, Brown Instrument Co., 
talked briefly regarding “All-Out Par- 
ticipation by Management for National 
Defense.” 

In the afternoon session of the sec- 
ond day meeting, S. Ray, chief in- 
spector, Manufacturing Division, 
Wright Aeronautical Corp., Paterson, 
N. J., discussed quality control. 





Exports of Machinery During February, 1941 














February January February 
1941 1941 1940 
Electrical machinery and apparatus.....................4. $9,318,858 $11,230,651 $9,253,949 
Power-generating machinery, except electric and automotive. . 3,302,398 2, 264 , 289 1,805,935 
Construction and conveying machinery................... 3,456, 285 2,801,445 1,983 ,992 
Mining well, and pumping machinery..................... 4,435,487 4,036 ,629 4,147,897 
Power-driven metal-working machinery................... 16,544,102 24,400,387 13,691,528 
Other metal-working machinery.................0...000- 1,374,332 1,039 ,620 652,745 
Metal-Working Machinery 
ie ih ca 5's hy oiana 6 in oe aar ee ce reata Wake @ale I 1,285,956 1,582,573 1, 103 ,333 
a OSG.6-5408 0 69: dbcndon eV pdkeess ctw eee eee 1,013,046 2b ,926 , 603 923 ,340 
a iitiiris cake ciceseeitniethus+ace end is 706,663 1, 34,750 390,597 
Vertical boring mills and chucking machines............... 776,873 915,992 912,798 
Thread-cutting and automatic screw machines............. 900 , 552 1,898, 860 1,179,178 
Knee and column type milling machines................... 1,584,981 3,137,561 632 ,397 
.. . SOR RRSR PISA ROSS ES mpi 1,571,516 2,666 ,630 1,273,049 
ss 0a wb t¥-60-vinie 60's $016 ese a ese obeds és 358,975 420,118 435, 265 
VO IENEIINID . 655 cc cccencescvescasecvessecss 408 , 187 700,455 154,914 
ID occ ccc eceverosaseedescenecesgees 262 , 263 167 ,165 88,3 
he oe don ay aon, c WGlih v Ob tie b Waibaa-o es baw 498 ,355 907 ,428 176,641 
PERE MINOR: scs00 ccs es cbt ee enercteseceoscesence 311,047 922 , 64 218, 962 
eo lee tye ds, spammer EE Oe eee 338 , 069 613 , 232 272,731 
External cylindrical grinding machines.................... 779,617 859 , 797 609 , 286 
Internal grinding machines. .............. ig Miiaieiaiha atk 626 , 292 345,594 463 ,329 
Tool grinding, cutter grinding, and universal grinding 
machines.............. peat aA r eae S80 W506 oe 68000 adie 531,023 776,733 382 ,093 
Other metal-grinding machines and parts.................. . 563,030 796,615 686 , 829 
Sheet and plate metal-working machines and parts......... 841,320 717 , 564 618 ,487 
Forging ee Sa errr 1,235,385 775,124 398,703 
Rolling-mill machinery and parts.................6..00000- 5065 ,321 1,400,676 852,075 
NS a clan SNCs ba dig sed cowed was Ger 31,249 19,180 37 ,004 
Other foundry equipment and parts. ...............0.0085 101 ,605 167 , 163 65,926 
Other power-driven metal-working machinery and parts... . 1,309,443 1,745,499 1,815,087 
SET a EE SE ee 107,753 119,635 195 ,052 
Other portable and hand or foot-operated metal-working 
: Ss 6.5.0 ds 0c ssScu sige aeek dvbsce sees 177 , 764 176,736 153,371 
Chucks for machine toolse........ 2.0... eee e eee e cece eee 57,071 77 , 343 26 ,647 
Milling cutters, machine-operated threading dies and taps, 
and similar machine-operated metal cutting tools........ 495,447 305,471 139 , 364 
Other metal-working machine tools and parts............. 536 , 297 360,435 138,311 
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Hopkins Set Up as Head 
Of Lend-Lease Program 


WASHINGTON —A Lend-Lease Ad- 
ministration, to be headed by Harry 
Hopkins, was set up by President 
Roosevelt last fortnight as the fourth 
high defense office under the Office of 
Emergency Management. The new 
office formalizes the end of the lush 
prices to American business for ex- 
port munitions. All export arms, ex- 
cept a few to such countries as the 
Netherlands East Indies and American 
republics, are now brought by the U.S. 
Army and Navy, under official scrutiny, 
secrecy, profit limitations, priorities 
and all controls. 

Treasury Secretary Morgenthau dis- 
banded the liaison committee charged 
with Lend-Lease Administration, of 
which he was chairman, handed its 
functions to Hopkins, long time con- 
fidant of the President. Much of 
Hopkins’ activity will be in interna- 
tional policy, but his office will play 
a part in progressive standardization 
of aircraft and other munitions for 
U. S. and Britain. 

Critics of the Administration are 
wondering whether dollar-a-year busi- 
ness executives will be forced out of 
defense offices and be replaced by 
New Dealers. It is admitted by some 
Administration men that many dollar- 
a-year men are not doing so well, be- 
cause of their personal interests. 

Much of Hopkins’ activity will be in 
international policy. 


WANTED: SUBCONTRACTORS 


SCHENECTADY—To expedite its de- 
fense work, the General Electric Co. 
will advertise in trade publications and 
use circular letters in an effort to ob- 
tain additional qualified subcontractors. 


U. S. Metal-Working 
Machinery Exports Decline 


WASHINGTON—February shipments 
of power driven metal-working ma- 
chinery was 32 per cent below the 
January level, owing chiefly to reduced 
exports to Great Britain, it is indicated 
by the U. S. Department of Commerce. 
However, February exports of all in- 
dustrial machinery from the U. S. 
totaled $37,493,575, only 13 per cent be- 
low the January value of $42,931,123, 
due to substantial gains recorded for 
power generating, textile, and con- 
struction machinery. 

Machine tool exports to England 
dropped from $16,902,862 in January to 
$8,674,766 in the foliowing months and 
England’s share in the total U. S. 
machine toop exports declined from 77 
to 58 per cent. Shipments to Canada 
continued to increase, while exports to 
Japan declined to $16,930 from $217,268. 
Consignments to Russia rose to $484,542 
from the $95,238 recorded in January. 
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INSIDE DETROIT 


No hardship experienced by automotive industry by 20 per cent re- 


duction of output. The entire industry will continue 1942 models 


through 1943 thereby releasing technical talent for defense work 


BY RUPERT LE GRAND, DETROIT EDITOR 


DETROIT—Mr. Knudsen sprang no 
surprise upon the automobile industry 
when he called a meeting to consider 
a voluntary 20 per cent reduction in 
production of automobile passenger 
cars and trucks for the 1942 model 
season, which for practical purposes 
starts in August. A government-in- 
spired cut of 20-25 per cent had been 
anticipated by industry sources for 
some weeks. 

The situation boils down ‘o this: a 
theoretical ceiling of 4,000,000 units 
was established for the 1942 model 
year, a figure that is well above the 
3,400,000 average for the past ten 
years. If that maximum is attained 
along with national-defense work, 
which must come first, the industry 
can’t complain. 


Details Left to Manufacturers 


Details of working out the policy 
established in Washington are left to 
the individual manufacturers. It is 
understood that the various companies 
will report their plans to the OPM. 
How, when and where the 20 per cent 
cut will be made to apply depends 
upon the sales position of each com- 
pany during the coming season, its 
materials outlook, the relative merits 
of cutting one line as compared to an- 
other, and the defense loads no~’ car- 
ried or in prospect. Some of the in- 
dependents have not turned in the 
expected sales performance during the 
1941 model year, and an outright cut 
of 20 per cent may be found unnec- 
essary in their cases. 

Comment among automotive circles 
runs to the effect that the industry 
sacrificed nothing by its voluntary 
acceptance of a 20 per cent curtail- 
ment in production for 1942. Even 
now it is being said that curtailment 
of greater degree may prove necessary 
as defense demands increase. Some 
$2,000,000,000 worth of contracts are 
already held or assigned to the indus- 
try, and huge future commitments are 
in prospect. The rising defense load, 
and the impossibility of making accu- 
rate forecasts of sales a long way ahead 
make it appear that the industry 
played its hand very safely. On the 
other hand, the voluntary curtailment 
agreement is considered very smart 
public relations and to have been very 
timely in tying the hands of meddlers 
from the left wing siae of the gov- 
ernment. 

Publicity wise, General Motors 
jumped the gun on its competitors by 
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announcing that 1942 models will be 
continued through 1943, so that ad- 
ministrative and technical talent who 
would ordinarily start now with 1943 
model changes will be available imme- 
diately for production and engineering 
problems connected with defense. A 
second benefit will be the saving of up 
to 15,000,000 man hours of tooling effort 
in the future, thus releasing facilities 
to defense work at the proper time. 
Other manufacturers avoided anti- 
climatic announcements to the same 
effect, but G.M. is not alone in real- 
izing that engineers and tool designers 
may soon be needed twelve hours a 
day on government work. 
Approximately three and one-half 
weeks of production were lost by Ford 
Motor Co. through the strike at the 
Rouge plant and the time required to 
get assembly plants running again by 
April 28. As a consequence, April as- 
semblies for the U. S. and Canada 
sagged to approximately 475,000 units. 
Under the impetus of the current buy- 
ing wave, which in several instances 
exceeds production, present plans are 
to maintain peak assembly operations 
right through June, and sharply break 
off manufacture with exhaustion of 
materials ordered for the 1941 run. 


Army Tanks—Du- 
can W. Frazer, 
(left) president, the 
American Locomo- 
tive Co. and Robert 
P. Patterson, Un- 
der-secretary of 
War, are pictured at 
Schenectady, N. Y. 
as they inspected the 
first tank of a 685 
tank order which the 


company is under 
contract to make for 
the U. S. Army. 
This M-3 medium 


combat 28-ton ma- 

chine is the largest 

being produced in 
the U. S. 





G-M PRODUCING GUNS 


DETROIT—General Motors Corp. 
is now producing on its $61,000,000 
machine gun order months ahead 
of schedule. Production lines are 
in operation in General Motors 
plants in Saginaw and Flint, and a 
stock of the finished guns is being 
built up. The G-M order for ma- 
chine guns is the first given outside 
of the small-arms industry in the 
East. Fifty-one companies through- 
out the East and the Middle West 
are supplying parts and materials. 
The plants expect to be in full pro- 
duction by late autumn, turning 
out the 30- and 50-caliber Brown- 
ings. 














The feature of the spring selling 
season has been the manner in which 
the public, in anticipation of higher 
prices, has rushed to buy. An unwar- 
ranted fear of inferior materials in 
1942 models, and the possibility of a 
car shortage next year has also in- 
creased demand. 

Parts manufacturers have not been 
told to curtail operations. In the ab- 
sence of important mechanical changes 
for 1942, parts makers are inclined to 
believe that the automobile industry is 
planning to resume heavy assembly 
schedules immediately after the short 
changeover period, and that produc- 
tion will be maintained at a high rate 
in the fall, with the real curtailment 
in output coming toward the latter 
part of the model year. 

In view of the automobile industry’s 
announcement that 1942 model changes 
would be subjugated to national de- 
fense, the public is likely to be sur- 
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CINCINNATI—“The men and man- 
agement of this plant have given the 
nation an inspiring example of honest 
effort and great teamwork. You can 
be especially proud because you are 
working in the biggest machine tool 
plant in the nation and working on 
the most vital element in the defense 
program.” 

That was the message of John D. 
Biggers, director of production of OPM, 
to the employees of the Cincinnati Mill- 
ing Machine Co., when he and Major- 


co “ 


General C. M. Wesson, Chief of Ord- 
nance, recently visited the plant. The 
two men who have so important a part 
in the national defense program spoke 
at a dinner in Cincinnati of the Army 
Ordnance Association. 

In the accompanying photograph Mr. 
Biggers (center in foreground) and 
General Wesson (extreme right) are 
examining a No. 2 Cincinnati center- 
less grinder which is finish grinding 
the taper diameter and two straight 
diameters on the Garand rifle barrel. 





prised at the number of style changes 
which several manufacturers have been 
able to accomplish. The reason for 
this is not hard to find: die shops 
and body die shops in particular have 
not been drawn into national defense 
as heavily as tool and gage plants. By 
starting die programs early, many mil- 
lions of dollars worth of new sheet 
metal tools have been brought nearly 
to the completion stage. General 
Motors divisions, especially Buick and 
Cadillac, have very large tooling pro- 
grams, and the other divisions un- 
doubtedly have kept pace. Larger, 
wider hoods, new fenders and exten- 
sive changes in trim detail are in the 
making. Chrysler, too, has a large 
program. 

As a _ service to national-defense 
manufacturers, the Defense Committee 
of the Automotive Tool & Die Mfgrs. 
Association, will invite member and 
non-member plants engaged in gage 
making to consider expansion of pro- 
duction by dilution of highly concen- 
trated skill through the use of appren- 
tices and semi-skilled men. 

A program of this kind has already 
been successfully undertaken by one 
Detroit tool and gage plant, wherein 
semi-skilled employees now handle 
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initial stages of manufacture under 
direction of the skilled personnel. Thus, 
craftsmen are being freed for the more 
exacting tasks. There are at least a 
score of shops that could expand out- 
put with the same system. The Com- 
mittee stands ready to assist inter- 
ested plants in obtaining new equip- 
ment priorities. Another program 
underway is that of preparation to 
manufacture shell meking machinery 
in independent job shops. 

As result of an agreement with the 
Navy, Chrysler will manufacture 40- 
mm. anti-aircraft guns at the rate of 
300 per month. It is understood that 
the gun involved is the Bofors type, 
and that Chrysler men have spent 
time in the Canadian plant making 
these weapons. Involved in Chrysler’s 
operation will be additional factory 
space at the Chrysler-Jefferson plant 
and at the DeSoto plant, where pas- 
senger car -production will continue. 
Parts for the gun will also be made 
at the Highland Park, Dodge Main, 
Plymouth, New Castle, Indiana, and 
Airtemp, Dayton plants. Other ma- 
chining and final assembly will take 
place in the Lynch Road plant. Orders 
have already been placed for $2,000,000 
worth of machinery. 








Propeller Shortages Fall; 
Dedicate New Curtiss Plant 


WASHINGTON—Of the three main 
elements in the aircraft industry— 
planes, engines, and propellers—air- 
planes get all the popular interest, but 
it’s the other two which provide most 
of the headaches for the Office of Pro- 
duction Management. Of the two, the 
“engine bottleneck” got first attention, 
however, production is now keeping 
pace fairly well with airplanes. Re- 
cently, occasional shortages of propel- 
lers have begun to show up. Plans are 
now being worked out in OPM to bring 
new manufacturers into the propeller 
field, operating under license from 
present firms, in much the same man- 
ner that Ford, Buick, and Studebaker 
are building airplane engines. 

Actually, difficulties in obtaining pro- 
pellers are showing up mostly in con- 
nection with specialized types, and on 
the general picture propeller produc- 
tion is fairly well synchronized with 
production of engines in the neighbor- 
hood of 3,000 a month. 

Increase in propeller manufacture 
has been accomplished so far by im- 
mensely enlarging the facilities of the 
two main producers. Curtiss Propeller 
Division of Curtiss-Wright, the largest, 
has expanded from 17,000 sq. ft. 30 
months ago to just under a million feet 
now. Expansions underway will even- 
tually bring the total to nearly a mil- 
lion and a half. The firm’s new plant 
at Caldwell, N. J. was dedicated re- 
cently; another plant is under construc- 
tion at Beaver, Pa. Hamilton Standard, 
a United Aircraft subsidiary, is the 
other producer of military size propel- 
lers and has now expanded to a little 
under a half million sq. ft. 

This mode of expansion will be some- 
what changed in July, when a third 
large producer will be added. General 
Motors Aeroproducts Div. will start 
manufacture at that time of large 
propellers of its own design, in a new 
200,000-sq. ft. plant at Dayton. Nego- 
tiations with the government for 
doubling the size of this plant are 
underway. 


DEFENSE FRAGMENTS 


WASHINGTON—Used machine tool 
dealers must now include name of pur- 
chaser in reports of sales made to the 
price administrator; prices of tool and 
extras must be kept separate, and 
extras are subject to the same per- 
centages of the price of the new product 
as apply to used tools... . Weight of 
tin coating on cans could be reduced, if 
necessary, by 10 per cent but no more, 
can-makers told OPM; more than 
half of tin used goes into cans .. . De- 
fense orders, June to April, 1940, total 
$13,022,000,000, of which $2,418,000 is for 
planes; $2,739,000,000 for ordnance; 
$4,500,000,000 for ships; and $1,191,- 
000,000 for industrial facilities (not in- 
cluding RFC). 
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WATCHING WASHINGTON 


Henderson’s Office of Price Administration and Civilian Supply 

connects with every nerve in the life of the U.S. OPACS will 

use compulsion on defense production men only as a last resort 
By BLAINE STUBBLEFIELD 


WASHINGTON — Leon Henderson’s 
price control division, under the De- 
fense Commission, did a good job, with 
its limited authority. But it wasn’t 
good enough. The Administration is 
convinced that the nation cannot effi- 
ciently shift its resources and energy 
from civil markets to defense, and 
battle resulting inflation and economic 
upset at the same time. So the Presi- 
dent has elevated the hard-hitting 
Henderson to the new post of Adminis- 
trator, Office of Price Administration 
and Civil Supply. OPA, as the new 
agency is called, ranks along side of 
OPM as a defense power. Both are sub- 
sidiary to the Office of Emergency 
Management (OEM), which is the 
mouthpiece of the President himself. 

Many people are a bit confused as 
to why Henderson’s new office includes 
“Civilian Supply”. This function would 
seem to have been taken away from 
the Old Defense Commission’s Priori- 
ties Div. But that division never had 
any official control over allocation of 
civilian goods; it merely advised. 
Civilian supply is now blocked in with 
defense price control because they are, 
in practice, inseparable. 

This inseparability is important and 
far-reaching. It may turn out to be the 
key strategy of the war. The Axis 
powers have possession of Europe and 
they appear to be impregnable in 
strength of arms. It is probable that 
the struggle between the “dictator” 
half of the world and the “democratic” 
half will boil down to the survival of 
their economies. In other words, the 
side that can keep on eating the long- 
est will win. Thus, a change of thought 
is taking hold in Washington: we 
should make sure of our long term 
supply of both butter and cannon. You 
will recall that we started the defense 
effort with a will to “business as usual”. 
Then FDR called for guns and sacri- 
fices. Now, Henderson, and others, are 
saying that, for staying power, you 
want a satisfied populace, for it is the 
cold and hungry who call halt on wars 
before they are won. 

OPA, therefore, wants to lay at 
civilians’ doors the least possible priva- 
tions. If cars and aluminum pots and 
radios and wool clothes can be squeezed 
passed the military demand, people 
shall have them. Nor is any pressure 
to be brought on defense production 
men except as a last resort. First 
choice is cooperation; second choice is, 
at least, the appearance of cooperation; 
last choice is force, and that will be 


APRIL 30, I941 


dealt by a velvet-gloved hand. Then 
too, defense production personnel and 
civilians are largely the same people. 

Though compulsion is to be used only 
as a last resort, there is no lack of 
legal steam behind it. The Tariff Act, 
authorizes the Commissioner to make 
studies of costs. The Selective Service 
(draft) Act, provides for the placing of 
compulsory orders. The National De- 
fense Act gives the President almost 
unlimited powers, which he can use if 
and when there is a war emergency. 
Another emergency law authorizes the 
President to certify priorities on trans- 
portation under the Interstate Com- 
merce Commission. The Act of October, 
1940, empowers the President to seize 
materials denied export, thereby in- 
creasing the supply. There are others. 
And on slight provocation Congress 
might enact more. 

But compulsion does not always de- 
rive from law. The new Labor Media- 
tion Board uses publicity, or public 
opinion, as its number one driving iron. 
OPA has the same tool in its kit, and 
will not hesitate to use it. The price 
controllers know, too, that every indus- 
try, or association, or company, has its 
Achilles heel. To cite an example not 
too close to home: Basic elements of 
glue, a strategic product, are also basic 
to gelatin. A group of hide scrap boys 
stopped their sales to glue and went 
over to gelatin, for a price. The Gov- 
ernment allegedly said: You fellows 
don’t want the public to know you put 
that stuff in gelatin, do you? Actually, 
it was all right but it scared the pants 
off the gelatin people, who instantly 
ditched the hide scrappers. 

Companies or industries that try to 





EXPAND FORGING FACILITIES 


WASHINGTON — Further expan- 
sion of heavy forging facilities, ad- 
ditional to the $40,000,000 program 
undertaken last fall, has been de- 
cided upon in conferences between 
forge operators and representatives 
of Army, Navy, Maritime Commis- 
sion, and OPM. Individual firms 
are now engaged in negotiating 
financial arrangements, probably 
through Emergency Plant facilities 
contracts, for the new hammers. 
Meantime, producers have been 
asked by OPM to study the possi- 
bilities of getting more output from 
existing equipment through such 
means as relaxing tolerances. 











crash through the price ceiling will be 
dealt with as individuals first; that is, 
they will be touched on a vulnerable 
spot. Incidentally, the constitutional- 
ity of the Henderson set-up has been 
questioned; only theorists are wasting 
words about that. 

This price control set-up is a wire 
that connects with every nerve in the 
life of this country, and if you give it 
a vigorous pull every fiber in the land 
will twitch. Wages, for example, are 
a major element in price, and price 
control means some ceiling on wages. 

One of the closest of many govern- 
ment agency tie-ins with OPA is 
Donald M. Nelson’s OPM Division of 
Purchases. Nelson, whose experience in 
general merchandise purchasing prob- 
ably exceeds that of any man alive, 
will be an important figure in the OPA 
picture. Commenting on price con- 
trol, Nelson says that the first job is 
to expand production; but a lot of it 
will be switched from civil use to de- 
fense. Civilian buying would soon out- 
run the supply. Second step: the gov- 
ernment will solve that problem simply 
by taking the citizen’s money away 
from him, in the form of taxes and 
investments in defense bonds. The 
third step is control of prices. If we 
do those things, says Nelson, we will 
have no inflation. 


Anti-aircraft Gun Shortage 


News reports that there is a serious 
shortage of anti-aircraft guns surprised 
only a few lay readers. Military au- 
thorities are not much concerned about 
lack of AA artillery for defense of U. S. 
soil, because they expect no enemy to 
fly over it. They are concerned over 
the lack of AA guns for the Navy, 
however, which might have to go into 
action. Practically none of our war 
ships are fully equipped with modern 
AA guns. It is assumed that most of 
our current production is going to 
Britain and other opposition to the 
Axis. This country is short of AA 
weapons for the same reason that we 
are short of nearly all munitions: 
because we have just started our pro- 
duction effort. The U. S. does not 
have an adequate supply of this 
weapon, nor does the whole world, in- 
cluding Germany, because brand new 
design has been necessary to meet high 
altitude flying, greater airplane speed, 
greater airplane ruggedness and arma- 
ment, and night bombing, which de- 
mands new aiming principles. Navy 
Secretary Frank Knox says that our 
new 5-in. AA guns are the best in 
the world and that production is in- 
creasing rapidly. Chrysler last fort- 
night threw its weight into AA weapon 
production, received a Navy contract 
to build 40-mm cannon of a rapid- 
fire type. 
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U. S. Subcontracting Drive 
Tied Up for Few Months 


WASHINGTON—The nation’s subcon- 
tracting drive is, momentarily at least, 
in the doldrums. The Defense Con- 
tract Service, a OPM subsidiary headed 
by Robert L. Mehornay, responsible for 
coordinating the effort, has been tied 
up for a couple of months now in the 
red tape of budget allocations and 
personnel organization. Consequently, 
the local offices which are intended to 
do the real work of getting contractors 
and subcontractors together are on a 
functioning basis in only a few areas. 
In many places, these offices are still 
staffed on a volunteer basis because of 
budget difficulties. The War Depart- 
ment is still a long way from giving 
much more than lip service to subcon- 
tracting. Navy, though many of its 
contracts are less adaptable to this 
handling, is considerably more enthusi- 
astic. It has been relieving the load 
on its own shipyards by farming out 
maintenance and repair work. Navy 
is also developing an arrangement in 
which it contracts with small shops 
for sO many man and machine hours 
and supplies the specific work as it 
comes along. A similar arrangement 
for dealing with small shops is to agree 
on a unit price for some operation, 
leaving the quantities open. 


WILL HOLD TOOL EXHIBIT 


CINCINNATI—A theme exhibit for 
the machine tool industry will be held 
at the Miami Valley Industry and De- 
fense Exposition to be held here May 
28 to June 8 in Music Hall. This is 
the first exposition telling the story 
of America’s intensified preparation 
for defense with the emphasis on 
peacetime products. It is indicated 
that the exhibit will help tremendously 
to educate the public that the machine 
tool industry is first and foremost 
a peacetime industry. 


Ask Order Priorities for 
Firms Settling Labor Rifts 


NEW YORK—To insure continuance 
of defense production, the government 
should grant priority of orders to those 
concerns whose labor contracts include 
provisions for settling controversies by 
mediation, consiliation or arbitration. 
This proposal is one of the results of 
a survey just completed of the 400 in- 
dustrial disputes submitted to the 
Labor tribunal of the American Arbi- 
tration Association. 


TRUCK SALES FALL 


CHICAGO—Domestic bookings of elec- 
tric trucks and tractors during March 
totaled 436 units. This is compared 
with 112 in the same month in 1940, 
and 478 in April, 1941. The figures 
are provided by the Industrial Truck 
Statistical Association, 208 La Salle St., 
Chicago, Il. 
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HANDBOOK ON PRIORITIES 


WASHINGTON—A handbook on 
the operation of the priorities 
system, “Priorities and Defense,” 
is now available for general dis- 
tribution upon application to the 
Division of Information, Office of 
Emergency Management, New 
Social Security Building, Wash- 
ington, D. C. The booklet in- 
cludes a statement on the theory 
and administration of the priori- 
ties system, a questions and 
answers section, a copy of the 
priorities critical list, and official 
instructions on priorities. 














SPEED NAVALCONSTRUCTION 


WASHINGTON—The U. S. Navy no 
longer tells the public the size of the 
warships it is building. However, Rep. 
M. J. Maas, House Naval Affairs Com- 
mittee, indicates that the next five 
U. S. battleships will be 65,000-ton 
superdreadnauts. Under contract at 
present are: 17 battleships 12 air- 
craft carriers; six battle cruisers; 40 
light cruisers; 200 destroyers; and 78 
submarines. When this program is 
completed in 1945, the U. S. will have 
a “two-ocean” fleet which will be able 
to meet any possible combination in 
the world. Many ships are being com- 
pleted far ahead of schedule. 





U. $. Government Contracts Awarded to Metal-Working Firms 


(Does not include contracts under $100,000) 








Source Agency Commodity Amount 
Pollak Mfg. Co., Arlington, De aaah nk win ae ss Wavy . «+0. Cartridge containers. .. . $210,140 
Morton Mfg. Co., OS) rare a Ammunition chests..... 260 ,025 
Norris Stamping & Mfg. Co., Los Angeles, Calif.. Navy..... Cartridge containers. .. . 1,336 ,580 
one ee Div., General Motors Corp., Day ton, 
1 5 RR pg pats SE Beat 5 SER ee (ll re 445 ,656 
Ww right Machine Co., Worcester, Mass........... i P Boosters.......+.+++++ 1,100,070 
Uchtorff Co., Daven “ | ES eae err a Ammunition chests. .... 291,598 
Tenn. Coal, Iron & Co., Birmingham, Ala. . (ETE Forging shell........... 5,823 ,600 
Chase Brass & Copper és: Inc., W aterbury, Conn. wate Bullet jacket cups. ..... 547 ,018 
Wm. Sellers & Co., Inc. Philadel eS . ae Navy..... Boring machines. ...... 3,299,169 
Smith & Wesson, Inc., Springfield, NE sadleetvere ¢ . es Parts for revolvers...... 139 ,640 
Winchester Repeating Arms Co., Div. of Western 

Cartridge Co., New Haven, Conn Puatengedas ors ae ee NE din ticts <b ones on 161,745 
Landis Tool Co., Waynesboro, Pa............... oe pee Elec. Se 110,440 

Graham Paige Motors Corp., Detroit,  ” Se po eer ree 191,006 
Howard Foundry Co., Chicago, I BREE a oe id ee ie were Protecting cap assys. 450 ,800 
General Steel Castings Corp., Eddystone, Pa..... <> Steel castings.....-..-. 346 ,820 
Henry B. Nevins, Inc., New ME, Be Bo cc sccee Baas Minesweepers.......... 540 ,669 
Vultee Aircraft, Inc., Downey, RRR ITS WP és wens AAPBIARED 0. ce cccccevcs 11,224,672 
Kollaman-Instrument Div., Square D Co., Elm- 

ci cea Gberehatades<oee~ 66.00 eeen Navy..... ne. SPP OEE TTT 149,715 
Nicholson File Co., Providence, R.I............. Navy..... Files and rasps......... 150 ,404 
John A. Roebling’s Sons Co., Trenton, N. J....... Navy..... Jackstay8..........+.+. $115,723 
Goodyear Tire & Rubber Co., i, Akron, Ohio... War...... CEE. <b0c ec toccesis 105 ,400 
Murray Mfg. Corp., Brooklyn, ME os, ot se Ss BES wok oe sherewene <4 2,035,000 
Allegheny Ludlum Steel Corp., Dunkirk, N. Y. Dien eae Ps sis teh uecnen sees 225, 246 
Alan Wood Steel Co., Conshohock DR ia .0-6:660-9 Navy F a gelee ee eueee ewan e 430 ,760 
oy Steel Co., Coatesville, Pa................ _ ee em 3,099 , 200 

orth Steel Co., ‘Clayment, eater agel chiar pps a rte ee earn agteael 2,370,586 
Rrethlchors Steel Co., Johnstown, Pa............. <a Gear 1,188,422 
Philco Co , Philadelpbia, RS ae eee ee Fuse parts..........++- 2,113,590 
Morton M z. RS ine anid cn eeieniene i ore  - - —e, chests... .. 321,079 
Buffalo Bolt Co., N. Tonawanda, N. Y........... ee sss Te wees wae s Se 128,401 
Omaha Steel Works, Omaha, Nebr.............. War...... Fabricated SS a? 536 ,610 
Wisconsin Axle Div. of Timken Detroit Axle Co., 

ss ar Ds dd ce hatte gees 0.0% «64 ae te es Power train............ 247 ,434 
Euclid Crane & Hoist Co., Euclid, Ohio.......... Navy..... ee ree 178,795 
Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn. War...... Os ain 4p a 549 , 083 
— ee RT “SR eS 7 Boosters; metal parts... 1,140,000 

ee Aviation Equip. Co., Inc., Wilkes-Barre, 

Se icin iia a eta cas lle sm aS. :ud @ wee tee Steel belt links......... 928 ,550 
Ford ag RO ea Cargo trucks........... 1,506,973 
Mack Mf , Washington, P. a i eee _ Scere ae 4,134,148 
Ben-Hur ite Miiwaakee, W “ea ae eS . NS aie se¥ vinedi%s 481,244 
Corbitt Co., §,C0,, Miwa Seen Shcteven si eeee Se 1,460,000 
Mergenthaler Linot Cs. Brooky “SS Se eae ts ee en 359 ,550 
Pioneer — iv., Bendix Aviation Corp., i 

Se ee rr eee Navy ee. Pr d 614,875 
FP * SEE Regulator Co., Wabash, 

at diate has es den acento ae ae 2 bne 602 War Te pata eieans ances 122,418 
Consolidated Machine Tool Corp., Rochester, N.Y. Navy..... at gle a ee 2,249,970 
Carlton Machine Tool Co., Cincinnati, Ohio. ..... ee. Radial drills........... 570,410 
Cramp Shipbuilding Co., Philadelphia. _ PS ? Floating workshops. . . 960 ,000 
Cincinnati Bickford Tool Co., Cincinnati, Ohio... . a): Sect Drilling machines 778 ,342 
Altorfer Bros., Co., Peoria, Ill.............e.000. ee Anti-tank mines 221,600 
Standard Forgi 'Co., East C hicago, Ind........ ee Pe A Shell forgings . 561,600 
Aluminum Co. o America, WwW ~—_ Ok 2 ie gore Aluminum...... 101,902 
Elgin National Watch Co., El gin, REI ae ae Navigation watches 113,928 
Baker & Co., Inc., Newark, tieitcetnccrats fh sere ee Platinum and platinum 

rhodium alloy........ 251,865 

Doehler Die Casting Co., Pottstown, Pa.......... Fhe ors Aluminum castings. . . 139 , 861 
Phelps Dodge Copper Prod. Corp., New York City Navy..... Seamless, drawn brass 

ER EN Oe 154,139 

Pollak Mfg. Co., Arlington, N. J.............0.% * tate Cartridge containers. .. . 376 ,890 

Brass & Copper Oe Inc., Waterbury, Conn. War...... Cartridge brass disks... . 1,062,432 

Revere Cop . & Brass, Inc., Rome, SS 2 ~ seeuaes Cartridge cups......... 109 ,872 
Peck Stow & Wilcox Co., Southington, Conn... .. ie Sheet metal machining. . 137 , 548 
Wisconsin Axle Div., The Timken Detroit Axle Co., 

GI, WER oak ores pri Eseseserscecddencece ot wha wid Transmission parts. .... 207 ,880 
Link-Belt Co., Indianapolis, Ind................. Dr aheunadiae oe Oe TE i a I 155 ,000 
U. 8S. Machine Corp., 3 " aa Ne a RS ares 525 ,000 
Elwell-Parker Elec. Co., Cleveland, Ohio......... Oe Elec. trucks. . 159,155 
Baker-Raulang Co., Baker Industrial Truck Div., 

re et cain. 64.0.6-000 6 ¢ 00-0 nae re ad pale 161,130 
Fargo Motor Corp., Detroit, Mioh............... aero ee Passenger Care..... bdie 564 , 500 
Liquidometer Corp., Long Island City, N. Y...... Navy..... Tank gages.......... 212,136 
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U. S. Plans to Buy Entire 
Brazilian Diamond Supply 


NEW YORK—tThe order which the 
U. S. Defense Commission has placed 
for $100,000 worth of Brazilian indus- 
trial diamonds is the first step in a 
plan to take Brazil’s entire output as 
fast as it can be released, indicated 
Business Week for April 18. Although 
fresh supplies of newly mined dia- 
monds are coming out of Africa, and 
there are large stocks which can be 
flown from London, Washington’s new 
hemisphere economic program and the 
genuine need to help Brazil find mar- 
kets in the U. S. to compensate for 
the loss of European outlets, created 
an obligation to fill all possible needs 
in this hemisphere. Also, the war, 
with its intensification of industrial 
capacity, has created an unusual de- 
mand for diamond cutting tools. 

If the U. S. is beginning seriously to 
wage economic warfare against the 
Axis, one way of thwarting them is to 
buy up all available supplies of essen- 
tial raw materials which may e 
desperately needed by them. Although 
diamonds are vital to Germany’s great 
metal cutting industries, she has no 
internal supply. The British controlled 
African diamond business, which pro- 
vides approximately 90 per cent of the 
world’s supply, shut off supplies to 
Germany at the start of the war. 

Brazil’s president Vargas has signed 
a decree which prevents the sale of 
diamonds to any but American nations. 
Also, since 1936, that government has 
controlled all precious stones and 
metals by allowing only licensed buy- 
ers to bid at auctions. 


BATCHELLER JOINS OPM 


WASHINGTON — A. D. Batcheller, 
president, Allegheny-Ludlum Steel 
Corp., has been appointed to the Office 
of the Production Management’s pri- 
orities division. He will represent in- 
dustrial users in the ferrous metals 
and alloys division. 
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NAMES in the NEWS 





Arthur E. Brimble has been ap- 
pointed superintendent, American 
Brass Co., Torrington, Conn. He suc- 
ceeds Major William E. Besse who is 
retiring after 28 years of service. 


Anthony J. Chenis has been ap- 
pointed in charge of the Bullard-Dunn 
Process Div., The Bullard Co., Bridge- 
port, Conn. 


Charles H. Colvin, acting chief of 
the instruments division, U.S. Weather 
Bureau, Washington, D. C., has been 
appointed director of the Daniel Gug- 
genheim School of Aeronautics, New 
York University. Mr. Colvin will suc- 
ceed Dr. Alexander Klemin who is re- 
tiring in September. 

Mr. Colvin, who was appointed to 
the Weather Bureau last year is the 
founder of the Pioneer Instrument Co. 
of which he was president and gen- 
eral manager from 1919 to 1931. He is 
the son of Fred H. Colvin, Editor 
Emeritus of American Machinist, and 
who is the co-author of American 
Machinist’s Handbook. 


A. E. Day has been elected vice- 
president and sales manager, National 
Roll & Foundry Co., Avonmore, Pa. 
He formerly was associated with the 
Mesta Machine Co., Pittsburgh, Pa., 
for 22 years in a sales capacity. 


Robert L. Earle, vice-president, Cur- 
tiss-Wright Corp. and general man- 
ager of its propeller division, has been 
elected a director of the company 
which he has served since 1929. 


Frederic Rhodes Henderer, who has 
been chief of training since October, 
1940, .Carnegie-Illinois Steel Corp., 
Pittsburgh, has been appointed chief 
of safety. Mr. Henderer became asso- 
ciated with Carnegie-Illinois Steel 
Corp. in 1915. He was subsequently 
employed in an engineering capacity 


with Commonwealth Edison, Western 
Foundation and Illinois Brick Co. 


J. W. McLaughlin has been ap- 
pointed manager, Oklahoma City 
Region, Dodge Corp. 


Frank J. Morisette, general staff mas- 
ter mechanic, Chrysler Corp., has been 
appointed operating manager, Chrys- 
ler Gun Arsenal, which is. being 
established to produce 40-mm. Bofors 
anti-aircraft guns for the Navy. He 
has been in the automobile and ma- 
chine «tool business for 35 years. At 
one time Mr. Morisette was general 
master mechanic of the Dodge Main 
plant. 


W. H. Pritchard, who has been with 
Kearney & Trecker Corp. for five years 
in the cost and sales departments, has 
been named assistant purchasing agent 
of the concern. 


Alvan C. Simonds, chairman of the 
board, Simonds Saw & Steel Co., Fitch- 
burg, Mass., has been named president 
and general manager, succeeding the 
late G. K. Simonds. G. K. Simonds, 
Jr. is assistant general manager. 


H. Oliver West, formerly assistant to 
the president, Boeing Airplane Co., has 
been elected executive vice-president. 
Mr. West, who has been in the avia- 
tion industry for 18 years, joined the 
Boeing organization in the post of as- 
sistant to the president in November, 
1939. He has been associated with 
Boeing since 1921. 


James R. White has been appointed 
director of sales, Clover Mfg. Co., Nor- 
walk, Conn. 


J. L. Woodress has been appointed 
director of sales, Century Electric Co., 
St. Louis, Mo. Earl S. Moore has been 
appointed general sales manager, and 
C. E. White, export manager of the 
company. 
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PLANT EXPANSION 


Barth Manufacturing Corp., South- 
ington, Conn., recently incorporated, is 
occupying the former plant of the 
Moore Drop Forging Co. and will 
manufacture tools and machinery. Wil- 
liam H. Grinold formerly vice-presi- 
dent, assistant treasurer and a di- 
rector, Peck, Stow & Wilcox Co., and 
Edward G. Hackbarth are officials of 
the new concern. 





The Foxboro Co., Foxboro, Mass., is 
expanding its plant facilities with a 
new building at Pittsburgh, Pa. 


The Heil Co., Milwaukee, Wis., is 
erecting a one-story machine shop at 
a cost of $32,000. 


Hygrade Sylvania Corp. Salem, 
Mass., has purchased a fluorescent 
powder plant at Towanda, Pa. The 
plant was formerly operated as a divi- 
sion of The Patterson Screen Co. The 
plant’s entire personnel will be re- 
tained. 


Pratt & Whitney Aircraft, Div. of 
United Aircraft Corp., East Hartford, 
Conn., is building an addition to its 
plant facilities. The expansion will 
cover 500,000 sq.ft. of floor space; 
this brings the total area of the plant 
to 2,000,000 sq.ft. Hangars are being 
moved to a new location to make room 
for the new plant. 


Pressed Steel Tank Co., West Allis, 
Wis., is erecting a new addition to its 
plant facilities. 


Reynolds Metal Co. will erect a new 
factory at Longview, Wash., at a cost 
of $4,000,000. 


The F. J. Stokes Machine Co. has 
completed construction of a plant in 
Philadelphia which will increase its 
floor space by more than 50 per cent. 
The entire plant is now operating 20 
hr. a day, six days a week. 


Twin Disk Clutch Co., Racine, Wis., 
has purchased the plant that it has 
been leasing in Rockford, Ill. since 
1936. 





BUSINESS ITEMS 





Aircraft & Arms Procurement Co., 
Syracuse, N. Y., has been incorporated 
under the name of Aircraft & Arms 
Consultants, Inc. 


Auto-Ordnance Corp., New York, 
N. Y., has purchased the plant of 
the Raybestos-Manhattan Co., Bridge- 
port, Conn., for $250,000. The plant 
will be equipped to manufacture 
Thompson sub-machine guns for 
which the ordnance company has 
orders totaling $24,000,000. 


Charles J. Martin and W. Sinclair 
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have purchased a controlling interest 
in the LeMaire Tool & Manufacturing 
Co., Dearborn, Mich. The company 
will continue to manufacture the mell- 
ing hydraulic power unit and a line 
of special machine tools. 


U.S. Sparkplug Corp., Los Angeles, 
Calif., has been incorporated with a 
capital of $1,000,000. C. F. Parr, A. J. 
Parr and J. B. Lowe are the directors 
of the concern. 





OBITUARIES 





Frank Gause, 71, one of the organ- 
izers of the Four-Wheel Drive Auto 
Co., Clintonville, Wis., died recently. 


Martin J. Dowling, founder, president 
and treasurer, Atlantic Stamping Co.., 
Rochester, N. Y., died recently at the 
age of 64. Mr. Dowling founded the 
company 35 years ago. 


Walter J. Henry, vice-president, the 
Boston Gear Works, Quincy, Mass., 
died recently. At one time Mr. Henry 
was associated with the Pittsfield, 
Mass., plant of the. General Electric 
Co. and the Henry & Wright Co., Hart- 
ford, Conn., as electrical engineer. 


Dr. Otis Ellis Hovey, 77, distinguished 
civil engineer and bridge designer who 
was one of the world’s foremost 
authorities on movable bridges and the 
director of The Engineering Founda- 
tion, died recently after an illness of 
two months. 


Orlando B. Iles, former president, 
International Machine Tool Co., Ind., 
died recently. Mr. Iles, who sold his 
interest in the company when he re- 
tired from business two years ago, was 
one of the founders of the organiza- 
tion formed in 1906. He was formerly 
president of the Indianapolis Branch 
of the National Metal Trades. He is a 
former president of the Indianapolis 
Chamber of Commerce, the National 
Machine Tool Builders Association, the 
Indianapolis Metal Trades Association, 
and the Indianapolis Employers’ As- 
sociation. 


James J. Mahon, 81, steel expert for 
the Imperial Munitions Board of Can- 
ada in the last war, died recently. 
At one time he served as superintend- 
ent of the Alequippa Works, Crucible 
Steel Co., and he was affiliated with 
the Simonds Saw and Steel Co., Fitch- 
burg, Mass. During the three years 
Mr. Mahon spent in Canada he acted 
as production coordinator between steel 
mills and ammunition plants. He re- 
tired in 1920. 


George B. Pickop, 65, vice-president, 
New Haven Vibrator Co., New Haven, 
Conn., died recently. He formerly had 
been associated with the American 
Hardware Co., and the Stanley Works 
of New Britain, Conn. 





Dies at 65 





HARRY WILSON, SR. 


Harry Wilson, Sr., who for 65 years 
was continuously employed by the Jes- 
sop Steel Co., Washington, Pa., and its 
one-time parent concern, Jessop of 
Sheffield, died recently at the age of 
76. Mr. Wilson began working for the 
parent concern at Sheffield, England, 
in 1875 when he was 11 years old. In 
1905 he was sent to America where he 
became night superintendent of the 
sheet mills in the new plant which 
Jessop had just established at Wash- 
ington, Pa. He remained in this ca- 
pacity until 1938 when he was trans- 
ferred to less arduous duties. 





MEETINGS 





American Gear Manufacturers’ As- 
sociation. Annual convention. Hot 
Springs, Va., the Homestead, May 5-7. 


American Iron and Steel Institute. 
Annual meeting. Waldorf-Astoria, New 
York, N. Y., May 22. 


American Management Association. 
Special Production Conference. Hotel 
Astor, New York, N. Y., May 21-22. 


American Society of Mechanical En- 
gineers. Semi-annual meeting. Kansas 
City, Mo., June 16-20. 


American Society for Metals, West- 
ern Metal Congress and Exposition. 
Pan-Pacific Auditorium, Los Angeles, 
Cal., May 19-23. 


American Society for Testing Ma- 
terials. Annual meeting to be held in 
conjunction with an exhibit of testing 
apparatus at the Palmer House, Chi- 
cago, Ill., June 23-27. 


National Metal Trades Association. 
Annual convention. Palmer House, Chi- 
cago, Ill., May 8 and 9. 


Society of Automotive Engineers. 
Summer meeting. The Greenbrier, 
White Sulphur Springs, W. Va., June 
1-6. 
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SHOP EQUIPMENT NEWS 


Extremely Long Holes up to 2 In. in Diameter 
Made Accurately with Pratt & Whitney Deep Hole Driller 


Extremely long holes as large as 2 in. 
in diameter in many types of work can 
be drilled with great accuracy with the 
No. 1% deep hole drilling machine de- 
veloped by Pratt & Whitney Div., 
Niles-Bement-Pond Co., West Hart- 
ford, Conn. This machine is suitable 
for work on such parts as gun barrels, 
connecting rods, hollow spindles, bridge 
pins, boring bars, printing press rolls, 
crank and cam shafts, etc. 

The single flute, deep hole drill used 
remains stationary, while the work 
revolves around it. This drill consists 
of a high speed steel tip on a long 
tubular steel shank so arranged that 
oil under high pressure is led through 
the tube and through a hole the length 
of the tip to the cutting lip. Thus oil 
blows chips away from the cutting 
edge as fast as they form, and carries 
them out to the pan through a flute 
running along the outside of the tip 
and the tube. It is this quick chip 
disposal, combined with the special 
form of drill tip, that makes the drill 
produce true holes. 

The machine has a fixed headstock 
at one end to rotate the work, a com- 
bination drill guide and work sup- 
port carriage and a drill feeding slide. 
The drill guide and work support car- 
riage each have interchangeable hard- 
ened rotating bushings correctly sized 
to hold the particular job the machine 
is set up to do. 

The machine is a twin unit, designed 
to drill two pieces simultaneously. The 
operator can reload and start one 
spindle while the other is drilling. 
Separate motors mounted on top of 
the headstock drive the work spindles 
through gears, and also supply power 
for feeding the drills. Change gears 
provide the necessary speeds and feeds. 
High pressure oil pumps are mounted 
on the drill feeding slides. These are 
driven by gears sliding on long shafts 


connected to a 7% hp. motor mounted 
at the end of the bed. Suitable by- 
pass connections are provided for use 
when only one spindle is operating. 
The oil reservoir is in the bed. 

The drill carriage has both hand and 
power feeds with suitable knock-off 
stops. There also is an adjustable 
automatic knock-off, operated by the 
twist of the drill, which guards against 
overloads resulting from dull drills, 
hard spots in the work, etc. 


Bliss ‘‘Hydro-Dynamic’’ Press 
Features High-Speed Operation 


An unusual feature of the 1750-ton 
“Hydro-Dynamic” press offered by E. 
W. Bliss Co., 53rd St. & Second Ave., 
Brooklyn, N. Y., is an intermediate 
cylinder giving a higher speed at low 
pressures (under 350 tons) while still 
making available the maximum press- 
ing capacity of 750 tons at normal 
pressing speed. This feature is said to 
be of particular value in such opera- 
tions as deep drawing work which is 
to be finished with a coining opera- 
tion. In this type of service the press 
operates at high speeds throughout the 
drawing portion of the stroke and 
automatically changes over to normal 
pressing speed after 350 tons pressure 
is exceeded. 

The press has a quick advance speed 
of 665, pressing speed for pressures up 
to 350 tons of 56, pressing speed from 
350 to 750 tons of 27, and a return 
speed of 720 in. per min. Special pump- 
ing units can be supplied to give in- 
creased speeds depending on produc- 
tion requirements. 

The frame of the machine is of four- 
piece steel tie-rod construction. Bed, 
uprights and crown are cross keyed 
together to permit the frame to take 
torsional and eccentric loads. Fea- 
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tures include a universal all-electric 
control for both production and die 
setting. Speed change and reversal 
may be controlled by either position 
or pressure in the system. Electric 
control devices are mounted in the 
side housing of the press to conceal 
and protect them. An adjustable bar 
knockout is furnished in the slide, 
while the bed is arranged to receive 
a liftout or cushion if desired. 


Miller and Jig Borer 
Equipped With Dial Indicator 


Introduced by Machinery Mfg. Co., 
1915 5lst St., Vernon, Los Angeles, 
Cailf., the Vernon vertical miller and 
jig borer is said to be the only tool in 
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its price range on which dial indicators 
and measuring rods can be furnished 
as a Standard extra for jig boring 
operations. 

Where both large and small jig bor- 
ing work is done this provides a com- 
plementary tool, relieving larger jig 
borers for the heavier work and per- 
mitting the smaller jobs to be turned 
out speedily and economically. The 
standard set consists of the two dial 
indicators with jewel bearings, 1-in. 
range, double dial and tell-tale hand. 
The dials are large and easily read, 
being 2% in. in diameter. Graduations 
are in 0.001 in. and the ample space 
between graduations permits “visual 
splitting,” making it possible for the 
operator to work readily to fractions of 
a thousandth. There are seven as- 
sorted sized measuring rods, 1 to 4 in. 
in length, and necessary troughs are 
provided for holding and attaching 
this equipment to the machine. 

















The vertical mill and jig borer is 
equipped with two feeds to quill—fine 
feed by means of handwheel and rapid 
one-to-one traverse with hand lever. 
The spindle is mounted in preloaded, 
ultra-precision ball bearings, the collet 
end of the spindle being carburized, 
hardened and ground, and there is a 
wide range of spindle speeds. Cross 
and longitudinal screws are mounted 
in ball bearings for easy, accurate 
operation. Adjustable beveled dials 
are accurately graduated in 0.001 in. 
in all feeds. Micrometer depth stop 
and direct reading scale come with 
quill; and quill, sliding head, table and 
saddle have independent locks. Other 
features include balanced drive pul- 
leys, mounted in sealed ball bearings 
and fully inclosed in helmet head; 
tapered gibs throughout; both longi- 
tudinal and cross nuts with’ take-up 
adjustment for wear. 
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Eisler Multiple Spot Welder 
Intended for Sheet Metal 


Eisler Engineering Co., 745 S. 13th St., 
Newark, N. J., has developed this multi- 
ple spot welder especially for work on 
light sheet metal where a large range 
of adjustments for various spots and 
shapes are necessary. Adjustments 
can be made to make circular, straight, 
square, rectangular or any odd-shaped 
welds, to conform to any need. From 
two to twelve spots can be made simul- 
taneously, depending on the nature of 
the job. Pressure electrodes are used 
with suitable air and operation equip- 
ment. The electrodes have an indi- 
vidual adjustment to maintain an 
even pressure on all the spot welds 
being made. 


Bliss Can Body Flanger 
Operates at High Speed 


E. W. Bliss Co., 53rd St. and Second 
Ave., Brooklyn, N. Y., has added the 
No. 416 can body flanger to its high- 
speed line. This flanger, operating 
with all vital parts running in a bath 
of oil, features long bearings and sub- 
stantial construction. It is an entirely 
automatic continually operating ma- 











chine which produces uniform flanges 
on both ends of can bodies simultane- 
ously. Adjustments necessary to 
change from one size can to another 
are few and easily made. It flanges 
cans with diameters of 4 to 6% in. 
and heights of 2 to 12 in. 


Rotary Tablet Compressor 
Produces 2'/2 -In. Pieces 


F. J. Stokes Machine Co., 5930 Tabor 
Rd., Philadelphia, Pa., is offering a 
larger rotary tablet compressing ma- 
chine capable of applying 30 tons pres- 
sure and producing parts with a maxi- 
mum diameter of 2% in. This machine 
has a maximum die fill of 4 in., is ar- 
ranged for making cored and special- 
shaped pieces, has ten sets of punches 
and dies, and applies pressure from 
both the top and the bottom simul- 
taneously. 

Construction is particularly rugged, 
of steel and semi-steel throughout. 





Weight is 16,000 lb.; height is 8 ft. 
4 in. Motor drive is through a geared 
speed reducer. A patented, combined 
pressure equalizer and automatic ex- 
cess pressure release is provided to 
spill overloads and prevent jamming 
or breakage. The output of the machine 
is 150 pieces per min., when all ten 
punch and die sets are in use. Limited 
production is possible, if desired, by 
using only one or a few sets of the ten 
dies. 

Machines of this type are suitable 
for compressing oilless bearings, iron 
core magnets, valve seats, iron gears, 
pump seal rings, motor brushes and 
many similar products of powder metal- 
lurgy. They are used also for com- 
pressing chemicals, explosives, dry 
cell plates, salt sticks and salt cakes, 
ore briquettes, molding powder pre- 
forms, and similar materials and 
products. 
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Morey Semi-Automatic Hydraulic Lathe 
Suitable for Heavy Work on Shell Forgings 


Capable of being supplied in many 
variations to suit specific requirements, 
the Model 27 semi-automatic hydraulic 
lathe offered by Morey Machinery Co., 
410 Broome St., New York, N. Y., is 
easily tooled up for rough turning 
shell forgings from 105 to 155 mm. The 
machine can easily be set up for other 
sizes of shell and for other shell opera- 
tions as well. While the machine em- 
bodies many features of a single-pur- 
pose lathe for simplicity of operation, 
it is not a single-purpose lathe only. 
Finger-tip control relieves operator 
of all mechanical effort in running the 
machine. Loading and unloading of 
the shell forging is simplified. Forging 
is held in a hydraulically expanded 
arbor. When loading, the tailstock is 
automatically moved across the lathe, 
presenting in place of the quill a steel 
trough on which the forging slides on 
and off the arbor. After sliding the 
forging on the arbor, the lever is moved 
and the tailstock is automatically 
brought into operating position, the 
quill moved to the center of the forg- 
ing, forcing the shell into its position- 
ing point on the arbor and holding it 
there while the work is turned. A 
lever on the left-hand side of the 
machine controls the expanding arbor 
to hold the forging. A lever at the 
right is then moved, starting the 
spindle, and the tools are brought into 
their operating positions in proper 
sequence. When turning is completed, 
the tools withdraw and return to the 
starting position, the spindle stops and 
the lathe is ready for the next piece. 
The lathe is designed so that the 
bed has large openings for chip clear- 
ance and has provision for a conveyor 
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system to remove chips constantly. The 
machine is entirely self-contained and 
is equipped with a 35 to 100 hp. motor 
for driving the headstock and with two 
5 hp. motors to drive the hydraulic 
pump for feeding and the chuck closing 
mechanism. Weight of the lathe is 
about 14,000 lb. 


Stokes Powder Metallurgy Press 
Applies 100 Tons Pressure 


In compressing powdered metals it is 
often necessary to apply a relatively 
slow, smooth squeeze to the material, 
rather than a sharp impact, to allow 
more time for the metal to flow and 
thus obtain greater hardness and den- 
sity in the parts produced. This is 
especially advantageous in the manu- 
facture of iron gears, bushings, valve 
inserts, etc. To meet these require- 
ments in applying pressures up to 100 
tons, F. J. Stokes Machine Co., 6930 
Tabor Rd., Philadelphia, Pa., has de- 
veloped the No. 280 self-contained, 
cam-operated, toggle-type press. It is 
similar in design to a smaller press of 
the same type which is being used 
successfully in many compressing oper- 
ations. 

This press opens and closes rapidly 
in the clear, but the toggle action 
automatically slows down the move- 
ment as the punch and die are finally 
closed. Thus high speed is obtained, 
up to 50 strokes per min., while pres- 
sure is applied slowly and smoothly 
and maximum density is secured. A 
motor of only 7% or 10 h.p. is needed, 
since the design of the toggle multi- 
plies the applied pressure, without in- 


creasing the power input, as the punch 
approaches the final compression point. 

The press is of rugged construction, 
with Meehanite frame reinforced by 


heavy tie rods. Bearings are large, 
bronze bushed. Toggle pins and cam 
inserts are of alloy steel, hardened and 
ground. A combined clutch and brake 
starts and stops the machine, under 
load if desired. Variable-speed drive 
permits adjustment of the press speed 
to the characteristics of the material 
or size of the work. 

The press is fully automatic, has a 
2-in. die fill, produces parts such as 
iron rings with maximum of 4 in. 
diameter and makes 15 to 50 strokes 
per min. A hydraulic compensating 
device cushions the shock of compres- 
sion, aids in setting-up to the desired 
pressure, and assures the application 
of the same pressure for uniform 
density in each piece. The press is 
particularly well-suited to production 
of parts of comparatively thin section 
and large diameter. 


‘“‘Empco’’ Unit Mechanisms 
Use Milholland Patents 


Enterprise Machine Parts Corp., De- 
troit, Mich., has bought the Milholland 
patent rights and is now building unit 
mechanisms and marketing them 
under the name of “Empco.” Many 
improvements have been made and 
efficiency has been stepped up. Used 
to form special machines for fast pro- 
duction, these units lend themselves to 
a wide diversity of adaptations to drill- 
ing, milling, tapping, reaming, and 
spot-facing, either singly or in mul- 
tiples. 

These units are designed especially 
for heavy work. To the specially de- 
signed cam is attributed the great speed 
with which the units perform. The 
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cam, which utilizes the pneumatic 
counter-balance, has a chip cutting 
efficiency of 80 to 88 percent, which 
means that idle time has been greatly 
reduced. 

Use of plate type cams, simple feed 
and speed gears, plus the interchange- 
ability of he same units and parts, 
permits change-over with minimum 
cost. Full automatic cycle with inter- 
locked controls permits wide extensions 
of groups of units. 


B. & H. Conveyor Table Units 
Simplify Assembly Operations 


Many assembly problems are said to 
be greatly simplified by the use of the 
completely self-contained portable con- 
veyor table unit developed by Bruce & 
Hubbell Engineering Co., 50 School St., 
Walpole, Mass. These inexpensive de- 
vices can be instantly shifted to a new 
location, permitting maximum flexi- 
bility to meet constant changes in as- 
sembly practice. 

Units can be furnished with vir- 
tually any arrangement of shelves to 
suit the particular product to be 
handled. Any reasonable conveyor 
belt speed can be provided. Belt 
motion can be at constant speed or 
intermittent, with both moving and 
stationary time easily controlled at 
will. Tables can be furnished with 
either conveyor belts or rollers to suit 
the particular products being handled. 
Belt or roller width ranges from 6 to 24 
in. Any width of side tables can be 
provided. Standard length is 10 ft., 
although shorter lengths are also avail- 
able. Units can be connected together 
to form any desired length. Jigs or 
holders can be fastened to the belt to 
hold odd-shaped work. The device is 
driven by a % hp. motor. 
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Michigan Tool Crossed-Axis Gear Shaver 
Finish Machines Teeth of Internal Gears 


A new type of crossed-axis gear shaver 
for finishing internal gears has been 
developed by Michigan Tool Co., 7171 
E. McNichols Rd., Detroit, Mich. 
Closely resembling the Michigan Series 
860-B rotary gear finishers for spur 
and helical gears, this Model 860-B-1 
shaver finishes internal gears through 
a combination of work rotation, cutter 
reciprocation and vertical work feed. 

In contrast to external gear finishers, 
the machine provides for mounting the 
cutter on the machine head while the 














work is located in a special driving fix- 
ture on the Knee. This arrangement 
permits lateral reciprocation of the 


‘cutter through the head drive, while 


the work is rotated and fed into the 
cutter. The work head is driven by a 
V-belt. 

Special provision is made to locate 
the work accurately in the combina- 
tion chuck and clamp prior to the 
shaving operation. The gear to be 
shaved is first slid directly forward to 
the approximate center of the clamp. 
A gear locator is then moved forward 
into the gear by a crank. The dimen- 
sions of the teeth on the locator cor- 





respond closely with those of the gear 
in the semi-finished condition. With 
the locator in the gear, the chuck ring 
is next revolved. When this is done, 
four pins move outward from the face 
of the chuck and grasp the outside sur- 
face of the gear, whether or not the 
surface is exactly concentric with the 
internal gear teeth. Further movement 
of the chuck ring draws the two clamps 
tightly against the gear. The locator 
is then withdrawn into the driving 
head. The thumb knob on the front of 
the driving head is finally pulled for- 
ward to release the spindle, which has 
been held against rotation by a pin 
attached to this knob. Release of the 
gear after shaving is accomplished by 
reversing this procedure, when the gear 
is easily removed sidewise, since the 
positioning pins are first withdrawn 
when the chuck ring is loosened. 

The cutter spindle at the right is 
next brought forward into the teeth of 
the internal gear. Two crank handles 
are provided to control movement of 
the spindle, one to move it into and 
out of the work, and the other to lock 
it in either position. 

During the shaving operation, the 
work is rotated while the cutter spindle 
reciprocates simultaneously, carrying 
the cutter back and forth over the 
gear teeth. Otherwise the cutter is 
free to rotate within the gear. Cutter 
and work axes are crossed as in all 
other Michigan gear finishers. 

A unique method of carrying the 
coolant to the work is provided. The 
spindle of the locator is_ hollow, 
coolant entering it from a tube. Six 
diagonally drilled holes in the face of 
the locator carry the coolant directly 
against the teeth of the gear when the 
locator is in the retracted or operating 
positions. 


Carboloy Adds New Types 
To Standard Tool Line 


Addition of five new styles to its line 
of standard tools is announced by 
Carboloy Co., 11149 E. Eight Mile 
Rd., Detroit, Mich. Available in a 
total of 21 sizes, these standard tools 
are all carried in stock and comprise 
four offset types and a _ two-way 
square-shank turning style. Each 
type except the last is available in two 
grades, one for steel cutting and one 
for cast iron. 

The two-way turning tools (Style 
12) have tips of 83 Carboloy and are 
available in five sizes, ranging from 
f; to % in. square shanks for machin- 
ing cast iron, non-ferrous metals, 
etc. 

The various offset tools are desig- 
nated as Styles 5, 9, 10, and 11. Of 
these, 5 and 9 are respectively right 
and left hand turning tools, while 
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10 and 11 are right and left hand fac- 
ing tools. All of these are available 
in the following shank sizes; %x1; 
1% square; %x1%; and 1xl\% in. 
Chip breakers are provided on styles 
5 and 9 for steel cutting, but not on 
styles 10 and 11, since the shape of 
chip breakers on these tools is largely 
dependent on the use to which they 
are to be put. 

For general purpose machining of 
cast iron, non-ferrous metals, etc., 
offset tools are stocked in Grade 883 
Carboloy for the %x1 in. size, and in 
Grade 44A for the remaining sizes, 














used for heavier cuts. For special re- 
quirements, the %xl in. tools are 
also available at standard prices with 
tips of 44A while the 1% square, 
5gxl%e, and 1xl% in. sizes are also 
available with tips of 883 at no in- 
crease in prices. Tools so tipped are 
available on special order only. 


Baldwin Southwark Hydraulic 
Exerts 340 


Pratt & Whitney Gun Barrel Chambering Machine 
Performs All Operations With Great Accuracy 








All operations necessary to perform 
the complete precision chambering of 
gun barrels to receive the cartridge are 
performed with the No. %B gun barrel 
chambering machine offered by Pratt 
& Whitney Div., Niles-Bement-Pond 
Co., West Hartford, Conn. In this 
machine the butt end of a previously 
drilled, reamed and rifled gun barrel 
is hekd at one end of the work spindle 
by a lever operated collet chuck. Its 
outer end is supported in an adjustable 
lathe type steadyrest with spring oper- 


Draw Bench 


Tons in Drawing 15-In. Shell 

















Baldwin Southwark Div., Balcwin 
Locomotive Works, Philadelphia, Pa., 
has manufactured this 340-ton hori- 
zontal hydraulic draw bench for per- 
forming the second (drawing) opera- 
tion on 12 to 15 in. shell for naval and 
coast defense guns. The first opera- 
tion, piercing of the heated billet, is 
carried out on vertical hydraulic pierc- 
ing presses of approximately 1500 tons 
capacity. 

The draw bench is fitted with five 
die holders, arranged to be horizontally 
adjustable. They are designed for quick 
replacement of the ring dies. The 
forward end of the hydraulic piston is 
fixed to a cross-head guided on the 
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columns. The water-cooled drawing 
mandrel holder meves through bronze 
pushings which are fitted on a fixed 
crosshead. 

The entire unit is mounted on a 
structural steel base to insure proper 
alignment. Valves and piping arrange- 
ment are designed to a high drawing 
speed and a fast return stroke so as to 
shorten the time during which the hot 
shell forging is in contact with the 
drawing punch. 








ated jaws allowing the barrel to float 
to overcome eccentricity. 
The turret of the machine contains 


ten tool spindles. Each is fitted with 
a tool adapter which includes a nut, 
adjustable lengthwise, which acts as 
a depth stop as the tool is fed into 
the barrel. A special collar threaded 
to the end of the barrel meets these 
depth stops. 

The complete turret unit is adjust- 
able lengthwise along the bed and is 
clamped in one position to suit the 
job being handled. After the work 
spindle has been started, all succeed- 
ing operations are controlled by the 
capstan type wheel. As the operator 
turns the handwheel at the start of the 
operation, the uppermost spindle 
(which is in line with the work spin- 
dle) feeds forward, and the first cham- 
bering operation is performed. Upon 
withdrawal of this spindle, the turret 
indexes, the next spindle is brought 
into line and the second operation pro- 
ceeds. The ten tools working succes- 
sively complete the chamber. 

The work spindle is driven by V-belts 
from a variable speed unit. A device 
automatically engages the correct work 
spindle speed as each tool is brought 
into place. This is accomplished by 
cam control of the variable speed drive. 

The work spindle is mounted on pre- 
load precision ball bearings perma- 
nently packed in grease. The same is 
true of the upper turret spindle slide, 
and the large handwheel shaft and 
gears. The remainder of the machine 
is lubricated from a few central points 
which makes servicing simple. 


Vernon Profiling Attachment 


Improves Vertical Miller 


The profiling attachment developed by 
Machinery Mfg. Co., 1014 E. 5lst St., 
Vernon, Los Angeles, Calif., increases 
the versatility of its vertical miller 
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and jig borer. Addition of this attach- 
ment provides an easily operated tool 
for duplicating a wide variety of cavity 
mold work such as die-casting dies, 
plastic molds, small drop forging dies 
and forming dies. It is also suitable 
for production of irregularly shaped 
small parts. 

Spindle and quill are heat-treated 
and ground and made of a high grade 
alloy steel. The rack is cut integral 
with the quill. The taper in the 
spindle is a No. 1 Morse, and various 
sized tracers with shanks to fit this 
taper can easily be made to suit the 
requirements of the work to be done. 
Distance between the center of the 
profiler spindle and the center of the 
machine spindle is 6 in. Profiler spin- 
dle has a vertical adjustment of 1 in. 
independent of the machine spindle, 
provided by a micrometer dial gradu- 
ated in thousandths.. To compensate 
for the weight of the extra spindle 
and eliminate backlash, the profiler is 
equipped with a fully inclosed pre- 
loaded spring which aids the lifting 
action of the machine counterweight, 
resulting in adequate upward pressure 
on both spindles. The tension of this 
spring can be varied by rotating the 
spring housing. 

The attachment can be quickly 
mounted by engaging the jaws of a 
multi-jaw coupling, thus joining the 
pinion shaft of the profiler and the 
pinion shaft of the machine. The 
profiler is then firmly fastened to the 
sliding head by four cap screws. To 
complete the assembly, the machine 
hand lever which has been previously 
removed from the head is attached to 
the right side of the profiler. In its 
new position, the hand lever has the 
same function as before but now 
actuates both the profiler quill and 
the machine quill which move up and 
down simultaneously. Fine vertical 
quill feed is still av&dilable by using 
the handwheel. 
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Heavy-Duty ‘‘Vistand’’ 


Includes Pipe Benders 


The heavy-duty No. 933 “Vistand” an- 
nounced by Armstrong Mfg. Co., 
Bridgeport, Conn., is designed for 
either portable or stationary use. It 
has spreads of 50 in. in front and 43 
in. from front to rear leg. 

Features of the platform, which 
measures 14 in. square, include tool 
notches and slots around the rim, 
oilcan recess, and a special dope pot. 
Equipment also includes three benders 
—one for %-in. pipe, and reverse 
benders for %- and %-in. pipe. Unit 
has a ceiling brace and its feet are 
punched for attaching to the floor, or 
it may be used with rubber shoes to 
prevent skidding or scratches on highly 
polished floors. The improved vise has 
a double-quick screw with frictionless 
disk to protect the fast-moving tip. 

















Adjustable Perforating Dies 
Carried on 10-Ft. Die Shoe 


Large savings in time and expense 
are claimed for this 120x18-in. die shoe 
developed by S. B. Whistler & Sons, 
Inc., Buffalo, N. Y. Used in conjunc- 
tion with many adjustable perforating 
dies, this shoe is also said to save 
considerable time while actually per- 
forming the job. 

Illustrated is an installation of 44 
punch die units arranged along the 
front side of the shoe, leaving room 
available for about twice as many 
more. These dies can be instantly 
arranged as part alteration or job 
changes may require. All these ad- 
justable dies are available in a wide 
range of sizes from stock. This type 
of set-up is claimed to be particularly 
applicable to the aircraft industry, 
since it permits punching as many as 
100 holes per stroke in aluminum alloy 
sheets. 

















Federal Dial Snap Gage 
Shows Degree of Inaccuracy 


Claimed to be a great improvement 
over the familiar “go and not go” gage, 
the Model 264P dial indicator snap 
gage offered by Federal Products Corp., 
1144 Eddy St., Providence, R. I. is 
suitable for much the same type of 
work with the advantages of greater 
speed, increased accuracy and free- 
dom from the human element. 

The gage has an adjustable lower 
anvil with a rounded lip for easy in- 
sertion of the work, and the upper 
anvil operates under an auxiliary spring 
tension to maintain a constant, uni- 
form pressure at all times on the work. 
The backstop is also adjustable over 
various diameters. The frame is made 
of Dowmetal, making the whole gage 
light and convenient to use. The gage 
can be made for any diameter from the 
smallest fraction of an inch up to 
many inches. 


B. & S. Centrifugal Pumps 
Handle Chip-Laden Coolant 


Brown & Sharpe Mfg. Co., Providence, 
R. I., has developed the Nos. 225 and 
245 centrifugal pumps especially for 
supplying coolant to machine tools 
where dirt, chips or abrasives may be 
present in the liquid. Capable of de- 
livering a large volume of flow at a 
low head, these pumps are also suit- 
able for light transfer work. 

The pumps are of compact design, 
No. 225 having a foot-type motor 
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Lubrication—vital to the life of any machine—is provided in the Mil- 
waukee Milling Machine by automatic pressure pumps in the column 
and knee, and in the sliding head on vertical machines. Automatic 
pump lubrication of this type requires only a minimum of attention. 


KEARNEY & TRECKER CORPORATION * Milwaukee, Wis., U. S. A. 
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bracket, the motor and pump unit 
being closely coupled. Discharge ports 
can be located at any 90-deg. position 
with respect to the motor by shifting 
the pump assembly on the motor end 
bell. The No. 245 pump is also a com- 
pact unit, with the flange mounting 
integral with the pump so that the 
unit does not require inlet piping. Dis- 
charge port of this pump can be shifted 
to any 45-deg. angle. Also, the entire 
pump assembly can be located at any 
90-deg. position with respect to the 


motor. Pumps can be mounted hori- 
zontally or vertically. They use %-hp. 
motors. 


Bench Type Plug Gage 


Federal Products Corp., 1144 Eddy St., 
Providence, R. I., has developed the 
Model 1202 B-5 bench type plug gage 
to handle the same type of work as 
a fixed type plug gage but with the 
advantages of speed and certain in- 
spection of a dial indicator gage. The 
indicator on this gage reads to 0.00005 
in., and readings of 0.000025 in. can 
be estimated on the dial. 

Said to be one of the greatest ad- 
vantages of this gage is its repetition 
quality. Motion of the contact point 
is transferred directly to the indicator 
through one solid continuous unit so 
that there is no chance for error due 
to bearing fits, friction, etc. The sensi- 
tive contact point is located underneath 
the plug. There are two horizontal 
locating points. Locating contact are 
interchangeable for different sizes. The 
stop collar surrounding the plug is also 
interchangeable for size and can be 
adjusted anywhere on the block to 
locate the work directly over the con- 
tact where it is desired to check the 
diameter. 
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“‘Arc-Ban’’ Welding Goggle 
Offered by Bausch & Lomb 


Welding goggles introduced by Bausch 
& Lamb Optical Co., Rochester, N. Y., 
are said to have safety features not 
found in similar type welding goggles. 
These goggles, known as “Arc-Ban,” 
are of the louver side-shield construc- 
tion. The louvers are automatically 
located in such a way that there is a 
direct channel for air passage, though 
all light is excluded. 

The louvers are designed so that 
there are no projections either on the 
outside or the inside of the goggle 
which might cause abrasion or injury. 
The light-weight composition cups are 
designed to conform to facial contours 
and fit all types of faces. Two models 
are offered to take care of workmen 
with corrective spectacles and those 
whose eyes require no correction. 




















Safety Steel Floor Mat 
Can Be Rolled Up Easily 


An industrial steel safety mat that can 
be easily cleaned, has a flexible, non- 
skid grid and can be rolled up like a 
rug is offered by Wm. F. Klemp Co., 
6601 S. Melvina Ave., Chicago, Ill. The 
mat is made from % x 0.065 in. special 
analysis steel and formed into a 14x 
1% in. mesh. It is, claimed that when 
the mat is unrolled, it lies flat and rigid 
and that*‘it’cannot creep or wrinkle. 

Mats can be furnished cut to any 
length*up to 25°ft., any width up to 6 
ft., and. are, Supplied in multiples of 
these dimensions. Ends of adjacent 
mats are joined together with stringing 
wire, with only one wire required for 
each connection. Joinings cannot be 
detected and there are no rough sides, 
as all edges are turned and finished. 
They can be electro-galvanized when so 
specified. 

















improved Baldor Bench Grinder 


Accommodates 6-In. Wheels 


Baldor Electric Co., St. Louis, Mo., has 
developed the No. 612 grinder to ac- 
commodate 6-in. diameter, %-in. wide 
grinding wheels. Powered with a 1/3- 
hp. capacitor motor, this machine is 
equipped with fully inclosed guards 
and toolrests which are adjustable 
horizontally and vertically and which 
may be tilted for angle grinding. Shat- 
terproof glass eye-shields are provided. 


Trane Blower Fan Wheels 
New Available Separately 


An extensive range of backward and 
forward curved blower fans for heat- 
ing, cooling and ventilating applica- 
tions has been made available by 
Trane Co., La Crosse, Wis. 

Type FC fan wheels, of the forward 
curved, multi-blade type, have been 
developed to conserve space, lessen 
power requirements, eliminate noise, 
and deliver full capacity at lowest 
speed. Type BI wheels have twelve 
backwardly inclined blades with a 
specially formed rim. Also included in 
the line are direct connected units for 
general utility duty, supply and ex- 
haust. Both FC and BI fans are avail- 
able in this construction which consists 
of integral motor brackets, fan housing, 
single width wheel mounted directly 
on motor shaft. Housings are con- 
vertible for various standard directions 
of discharge. Capacities range from 
295 to 4500 cu.ft. per min. Type FC 
fans are available in single and double 
widths, in sizes ranging from 4% in. 
wheel diameter to 60 in. Type BI fans 
range from 15 to 66 in. 


Fee: 
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Need FASTER Delivery on Carbide Tools? 
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CARBOLOY 


STANDARD 
STOCK TOOLS 
and BLANKS 
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tools on the job faster! 

The 10 styles of Carboloy Standard Tools and the 2 styles of 
standard blanks, shown above, represent a standardized line of 
carbide tools and tips being constantly produced in large quanti- 
ties and added to stock by Carboloy. 

Designed for universal use on 80% of all turning, boring, 
facing applications on steel, cast iron, aluminum, brass, etc., 
Carboloy standard tools provide not only faster deliveries but 
also maximum economy, easy ordering and simplified stocks. 

Introduced last Fall—and recently supplemented with 5 NEW 
styles—thousands of Carboloy Standard Tools have been shipped 
from stock each week for 32 weeks in continuously increasing 
quantities. 

These standard tools may be the answer to your carbide tool 
requirements. Write for revised catalogue GT-129 containing com- 
plete prices and specifications. 


} may be your answer to the problem of getting carbide 


CARBOLOY COMPANY, INC., 11149 E. 8 MILE BLYD., DETROIT, MICH. 


Chicago - Cleveland - Los Angeles - Newark + Philadelphia - Pittsburgh - Worcester, Mass. 
Canadian Distributor: Canadian General Electric Co., Ltd., Toronto, Canada 


Dre Mach of (ARDOLAT Look for this triangular trade mark on tools you buy. It is your assurance of genuine Carboloy cemented carbide. 


CARBOLO 







STANDARD 
















FOR EMERGENCY TOOLING ... 
MAKE YOUR OWN 


Order Staenderd Carboley Blenks— 
available for rapid delivery. You mill 
or grind a recess in your tool shonk— 
end braze in the standard Carboloy 
blank. Then grind—as easily os you 
now REGRIND—and the teol is ready 
for use. Complete instructions fur- 
nished. 
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‘‘Ideal’’ Motor Pulley 
Made for Small Machines 


Ideal Commutator Dresser Co., 1057 
Park Ave., Sycamore, Ill., has devel- 
oped a variable-speed pulley for light, 
inexpensive machinery. This pulley 
mounts directly on the motor shaft and 
requires only standard V-belts. 

Features include short overhang, 
forced lubrication, balanced sheave 
and all-metal construction. Both 
halves of sheave move, giving accurate 
belt alignment at all times. The pulley 
faces are curved so that the belt has 
full contact at all pitch diameters. 
Speed ratios up to 2%:1 are available 
in sizes up to % hp. 


Cutler-Hammer Controllers 
Reduce Operator Fatigue 


Increased production through reduced 
operator fatigue is a result claimed for 
Bulletin 14951 cam-operated mill duty 
controllers offered by Cutler-Hammer, 
Inc., 315 N. Twelfth St., Milwaukee, 
Wis. Extreme ease of operation with 
positive feel of all speed positions is 
obtained by using an adjustable com- 
pression type of star wheel spring. 
Available in two-sveed, three-speed 
and multi-speed types, the controllers 
are ideal for mill auxiliaries, crane 
hoist, bridge and trolley applications. 

Contacts are vertical, double break, 
Silver to silver. Camshaft operates on 
ball bearings sealed against dust. Easily 
accessible terminal board simplifies in- 
Stallation and service. A heavy cast 
case and cover, for either separate or 
bench board mounting, provide protec- 
tion from dust and mechanical injury. 
Optional features include spring return 
and off position latch. 
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Hydraulic Pressure Swithes 
Permit Sensitive Machine Control 


Developed by Vickers, Inc., 1400 Oak- 
man Blvd., Detroit, Mich., this sensitive 
pressure switch for hydraulic equip- 
ment is available for operating pres- 
sures up to 3,000 lb. ner sq. in. A com- 
pact unit with a readily adjustable 
pressure operating range, it may be 
used with oils of various viscosities. 

The switch incorporates one set of 
normally open contacts and one set of 
normally closed contacts of the quick- 
make quick-break type with wiping 
contacts. An automatic pressure surge 
dampening feature is incorporated to 
eliminate chattering. Generally used 
for the control of Vickers solenoid- 
operated directional control valves, 
the switch may also be used to operate 
signals or indicating devices. 


























L & N ‘‘Micromax’’ Chart 
Now Torn Off Easily 


Leeds & Northrup Co., 4901 Stenton 
Ave., Philadelphia, Pa., has developed a 
daily tear-off device for use on “Mi- 
cromax” recording instruments which 
enables the user to tear off and file a 
record of each day’s operation. This 
device, which can be quickly and easily 
attached, prevents any chart waste and 
eliminates the. necessity of rethreading 
the chart guides. 

Daily strip-chart records are thus 
provided to form as convenient a file as 
those from round-chart recorders, yet 
with the strip-chart advantage of a 
more detailed record, as well as the 
multiple-point feature available only 
with strip charts. A rubber stamp can 
be furnished which identifies the 
location of the thermocouples. 




















Linde Welding Cylinder Truck 
Carries Complete Outfit 


A hand truck designed to carry an 
oxygen cylinder, an acetylene cylinder, 
and a complete welding and cutting 
outfit, has been announced by Linde 
Air Products Co., a unit of Union Car- 
bide & Carbon Corp., 30 E. 42nd St., 
New York, N. Y. Known as the “Ox- 
weld” T-7 two-wheel welding truck, 
this device is light in weight, well bal- 
anced, and has 14-in. wheels equipped 
with semi-pneumatic rubber tires. It 
weighs considerably less than the 
former all-steel-wheéled trucks which 
it replaces. 

These features make the truck ex- 
ceptionally easy to maneuver. It is 
easier to handle over rough places than 
trucks with even larger diameter 
wheels. The new design results in a 
4%-in. reduction in over-all width, 
permitting passage through narrower 
openings. As an added feature, the 
size of the removable metal tool box, 
for extra blowpipes, tips, goggles, and 
wrenches, has been increased. 


Anker-Holth Air Cylinders 


Revolve on Ball Bearings 


Anker-Holth Mfg. Co., Port Huron, 
Mich., has designed the Model D “Air- 
Grip” ball bearing revolving air cylin- 
ders especially for long life with re- 
duced maintenance. No manual ad- 
justment of packings is required, as 
all wear is automatically taken up by 
the air pressure within the cylinder. 
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Under average conditions cylinders are 
claimed to run for years without any 
attention whatsoever. 

Graphite-treated piston packing has 
a@ copper wire in each strand, insuring 
minimum wear and long life. Air 
pressure on the air shaft packings in 
each air inlet is balanced. Conse- 
quently there is no end thrust and the 
entire air connection may be freely 
revolved around the air shaft, with the 
full pressure in the cylinder. The air 
inlet body has a bearing on the air 
shaft, of small diameter, and has bal] 
bearings at both ends. This construc- 
tion reduces friction to a minimum 
and permits the cylinder to run at 
high speeds. A semi-finished adapter 
and “Air-Grip” operating valve are 
furnished with each cylinder. 

Cylinders are made in standard sizes 
from 3 to 20 in. in diameter. They 
are also available with a hole through 
the center, for feeding bar stock 
through the machine spindle. 


Thermocouple Checking Furnace 
Promotes Greater Accuracy 


Thermocouples may be checked to 
greater accuracy over a wider tem- 
perature range in the _ redesigned 
checking furnace built by Leeds & 
Northrup Co., 4934 Stenton Av., Phila- 
delphia, Pa. This small electric fur- 
nace provides a zone of practically uni- 
form temperature for the intercom- 

















parison of laboratory standard couples 
and for comparison of laboratory 
Standard and plant standard couples. 

An accessory which increases accu- 
racy of checking is a cylindrical copper 
equalizing block that fits inside the fur- 
nace. Drilled into this block are five 
wells to hold the comparison standard 
and the four couples being checked. 
With the equalizing block, checks can 
be made within 1 F. from room tem- 
perature up to 1000 F. Without it, 
checks can be made within 3 F. over 
a range of 300 to 1800 F. 

Available with heating elements for 
either a.c. or d.c. operation on 115 or 
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NEEDLE BEARINGS 


reduce friction, upkeep 





and initial costs for 











“OF PRIMARY IMPORTANCE in the new 
Model 1250 Multilith Duplicator, eight 
Torrington Needle Bearings give a low 
coefficient of friction at less cost than 
other anti-friction bearings,” reports L. 
F. Mitchell, Chief Engineer of Addresso- 
graph-Multigraph Corporation. “‘ These 
self-contained units are also quickly and 
inexpensively installed, using a simple 


arbor press.” 








“THE SMALL SIZE of Torrington Needle 
Bearings—no more than a plain bush- 
ing—allows reduction in size of hous- 
ings and permits design simplicity. 
Efficient lubrication is here most im- 
portant. The Needle Bearings have 
large capacity to retain and distribute 
lubricant. Maintenance and overhaul- 


ing are held toa low point, eliminating a 





vexatious problem of neglect by users.” 


Your product, too, can gain important advantages by incorporating the small size, high 
radial load capacity, lubrication features, and surprisingly low cost of Torrington Needle 
Bearings. Our Engineering Department will be glad to give you full assistance. For more de- 
tailed information, write for Catalog No. 105. For Needle Bearings to be used in heavier ser- 


vice, write our associate, Bantam Bearings Corporation, South Bend, Ind., for Booklet 103X. 


THE TORRINGTON COMPANY, TORRINGTON, CONN., U.S. A. + ESTABLISHED 1866 


Makers of Needle and Ball Bearings 


New York Boston Philadelphia Detroit Cleveland Chicago London, England 




















AUTOMATIC CLOSED 
CYCLE GRINDING 
INSURES ACCURACY 
AT NEW LOW COST 


No longer need you put up 
with the excessive cost of 
spline grinding by familiar 
methods. Thirty years of pre- 
cision grinding machine de- 
velopment have culminated in 
the new Fitchburg Automatic 
closed cycle machine, on 
which new operators can rap- 
idly be trained to produce 
accurate splines at high speeds. 

This technique saves on as- 
sembly time, divides torque 
pressures more evenly and 
produces finishes that give 
more even wear on sliding 
splines. Result is lower costs, 
better profits and smoother 
product performance. 

New free booklet pictures 
principal features of this ma- 
chine. Write for your copy 
today. 





FITCHBURG 


GRINDING MACHINE CORP. 
1704 FALULEAH ROAD 
FITCHBURG, MASS., U.S.A. 





FITCHBURG 
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230 volts, this furnace requires an input 
ranging from 40 watts at 300 F. up to 
1000 watts at 1800 F. When tempera- 
ture must be raised rapidly, input can 
be increased to 5000 watts. Working 
space inside the furnace is 4 in. in 
diameter and 36 in. deep. Outside 
diameter is 14% in. 


Clipper Portable Belt Lacer 
Applies 30,000 Ib. Pressure 


Pressures of over 30,000 lb. are ex- 
erted by the No. 9 portable belt lacer 
offered by Clipper Belt Lacer Co., 
Grand Rapids, Mich. This pressure is 
claimed to permit embedding the belt 
hooks flush with the surface of the belt 
and clinching the points positively. 
This positive setting of the points is 
Said to give the hooks maximum pull- 

















ing ability over a long period. This 
lacer also produces a straight line of 
well-rounded loops, making possible 
the use of larger size connecting pins, 
and assuring perfect contact with the 


pin for equal load distribution. 


The lacer can easily be carried to the 
belt if necessary. It will lace one end 
of any belt up to 6 in. wide, not ex- 
ceeding *% in. thick, in one operation. 
Wider belts may be laced by repeating 
the operation. 


G.E. Ignitron Tube 


Has Unique Cooling System 


An ignitron tube, Type GL-415, for re- 
sistance-welder control, utilizing a 
unique water-cooling system, has been 
announced by General Electric Co., 
Schenectady, N. Y. This tube depends 
for its cooling upon a special clamp 
into which it is fitted rather than upon 
the built-in water-jacket construction 
formerly used. Consisting of a brass 
block with water passages, the clamp 
not only serves as a cooling medium 
but also as the cathode connection. 
Since there are no water connections 
to the tube itself, removal and replace- 
ment may be made easily and quickly. 

Ability to pass high-peak currents 
makes these tubes particularly suited 
for controlling the current of resist- 




















ance welding machines. Their metal 
construction, noiseless operation, and 
absence of moving parts contribute to 
long life with a minimum of down 
time. 

A pair of the tubes is capable of 
controlling 265 kva. of resistance-weld- 
ing load on a 5% percent duty cycle. 
They can be used at reduced rating 
with air cooling, when desired. With 
suitable control, the tubes can also be 
used for accurate short-time welding. 


Paragon Time Switches 
Built for Heavy Service 


The 300 Series electric time switches 
developed by Paragon Electric Co., 57 
W. Van Buren St., Chicago, Ill., have 
been designed with a large factor of 
safety for operation under adverse 
conditions. They are made with only 
two exposed gears, with all other gears 
operating in a sealed oil bath. Units 
are not affected by dust. 

The device is powered by a 450-r.p.m. 
self-starting synchronous motor. For 
actuating off-tripper, the most difficult 
operation performed, there is a reserve 
power of 40 lb. or an equivalent to 
2000 percent. 

















Hand Riser Cutting Apparatus 
Developed by Air Reduction 


In response to an increasing demand 
for greater convenience in removing 
riser heads from metal castings, Air 
Reduction Sales Co., 60 E. 42nd St., 
New York, N. Y., has introduced a 
new line of hand cutting apparatus, 
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consisting of two torches and three 
tips. 

The torches, Styles 3180 and 9080, 
are of the straight head type. Both 
have monel metal heads and stainless 
steel tubes for longer life. Each is 21 
in. in length. Cutting oxygen can be 
controlled by either a lever or trigger, 
and the type selected can be placed 
on top, on either side, or on the bot- 
tom of the torch to suit the conven- 
ience and comfort of the individual 
operator. 

The cutting tips are known as Style 
187, bent to 75 deg.; Style 181, bent 
to 90 deg.; and Style 191, which is a 
straight tip 7 in. long. They are de- 
signed to permit greater maneuvera- 
bility in the restricted areas and 
cramped quarters frequently encoun- 
tered in riser cutting. The shorter 
length from the end of the tip to the 
bend makes this possible. 

While designed especially for cut- 
ting risers, this apparatus is also used 
successfully for removing rivets, for 
construction and repair jobs in ship- 
yards, and as standard hand torches 
for regular and other special applica- 
tions. 





NEW MATERIALS 





Chicage Extruded Plastics 


Manufactures Continuous Lengths 


Chicago Extruded Plastics Co., Chicago, 
Ill., has announced completion of im- 
proved methods and facilities to ex- 
trude plastics in continuous lengths 
and innumerable cross-sectional pat- 
terns. Products include flexible plastic 
conduit tubing lengths and shapes find- 
ing many uses in industry because of 
their toughness, high tensile strength, 
dielectric properties, and high resist- 
ance to pressure, impact and torsion. 

This firm will specialize in the ex- 
trusion of industrial plastics that are 
impervious to gasoline, oils and other 
organic substances, and in structural 
and decorative plastics in standard 
and special shapes, moldings, trim, 
threads, etc., which are available in an 
unlimited number of colors and de- 
grees of opacity. Among the advan- 
tages claimed for the Chicago extru- 
sion process is exceedingly low die cost, 
which makes practical even compara- 
tively short runs. 


Stainless Steel Polished 
With H.-V.W.-M. Rouges 


An extensive line of rouges and other 
compounds for polishing stainless steel 
has been developed by Hanson-Van 
Winkle-Munning Co., Matawan, N. J. 
An outstanding constituent of these 
polishing compounds is said to be the 
special levigated alumina flour used. 
A variety of grades and numbers make 
possible all finishes called for in manu- 
facture of metal products, from rough 
ground to mirror surfaces. 
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These new bench grinders are 
built for all-round service in 
grinding, buffing and wire wheel 
work. Powered by completely en- 
closed motors, they are cool, quiet 
running and free from vibration. 
Oversize and dust-tight ball bear- 
ings require greasing attention 
only about once a year. Grinders 
are available in wheel size diam- 
eters of 6” and 7”; 12”, 3%” and 
1” widths in regular and heavy 
duty types... all are provided 
with adjustable tool rests and ex- 
tra heavy wheel guards with 
chute. 


A Double-Ended Value in 


x 
, 
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When you go to GRAYBAR for 
these grinders or other portable 
electric tools, you get an extra 
measure of satisfaction insurance. 
» » » GRAYBAR’S knowledge of 
the performance standards for 
electrical equipment is reflected 
in the motors with which these 
tools are powered. GRAYBAR’S ex- 
perience helps assure you the 
right motor to meet individual 
service conditions. A single call 
to GRAYBAR brings you all the 
cable, wiring devices or other ac- 
cessories you need for installa- 
tion of dependable power circuits 
to the equipment. 


In addition to bench grinders, GRAYBAR also offers such 
Thor portable electric tools as hammers, drills, polishers, nut 
setters, sanders, saws, screw drivers. Whatever your needs, 
you'll appreciate the prompt cooperative service you get 
from GRAYBAR. Write for Catalog No. 35-B, which gives the 
complete story on the new Thor Grinder or other electrically 


powered tools. 
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“When Tooling up for 
“Munition: Parts, save 
TIME - MONEY and 
WORRY by using these 
Proved Cutting Fluids 
FROM. THE START! 


TARE advantage of the lessons 
that others have learned in solv- 
ing the tough problems of achieving 
maximum production on munition 
parts work. STUART OILS to- 
gether with STUART OIL Engi- 
neering Service will help set you 
up for top efficiency—right from 
the start! 


STRAIGHT CUTTING OIL 


Stuart's JiredKo] 


(Para US Pet Of) 





Widely used by Government manufac- 
turing armories and arsenals and the 
aircraft and related industries. Highly 
recommended for tapping, threading, 
deep drilling, broaching, gear cutting, 
and for all machining of alloy steels. 


WATER SOLUBLE CUTTING OIL 


Stuart's SOLVOL 


This new type of liquid cutting com- 
pound was developed because of the 
need for a “water coolant” capable of 
handling certain tapping, threading and 
very high speed turning operations on 
carbon steels that heretofore demanded 
straight cutting oil. Stuart’s SOLVOL 
has a higher cutting quality and rust 
preventative value than ordinary soluble 
cutting oil. Try it on a few “border- 
line” jobs and see the difference. 





WATER SOLUBLE GRINDING 
COMPOUND 


Stuart's CODOL 


This liquid grinding compound is 
known and widely used throughout 
the United States, Canada and Europe. 
It is highly regarded as an advanced 
development in grinding lubrication. 


THREAD GRINDING OIL 


Stuart's 1K-99 or 


SK-81XR 


Use Stuart’s TK-99 on alloy steels, and 
Stuart’s SK-81XR on high carbon steels. 
Get production speed up where it 
counts! 


Write . .. wire... or phone 
today for trial drums of these 
Stuart Products. You’ll get 
100% satisfactory perform- 
ance or 100% credit. 
That’s our guarantee. 





D. A. STUART OIL CO. 
= : ~ LIMITED : 


Chicago, U.S.A. Est. 1865 
Ss ' ¢ 
LL Worehoutes a Ail Principal Metal Working Centers _ 
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TRADE 
PUBLICATIONS 


AIRCRAFT RIVETERS Chicago 
Rivet & Machine Co., Chicago, IIl., is 
circulating a 16-page booklet which 
illustrates and describes a new line of 
automatic riveting machines. The ma- 
chines are tooled for setting aircraft 
rivets up to #; in. diameter and have 
a production speed of 1,800 to 2,400 
rivets per hour. 





BEARNGS Link-Belt Co., Chicago, 
Ill., is circulating a four-page folder, 
No. 1865, which illustrates, describes, 
lists sizes and provides specifications of 
babbitted bearings. 


BENCH VISES The Charles A. Stre- 
linger Co., Detroit, Mich., has issued 
a four-page leaflet which illustrates and 
describes the operation of hydraulic 
foot-operated bench vises. 


BLOWERS AND EXHAUSTERS 
Roots-Connersville Blower Corp., 
Connersville, Ind., has just issued an 
eight-page bulletin, No. G-70, which 
covers briefly the applications of its 
complete line of products. Separate 
pages are devoted to positive dis- 
placement blowers, positive gas ex- 
hausters and boosters, rotary dis- 
placement meters, liquid and vacuum 
pumps, centrifugal blowers and ex- 
hausters; and inert gas generators. 
For each type of equipment, a list of 
more detailed bulletins is available. 


BOILER FILTERING Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pa., is circulating a four-page folder, 
No. F. 8599, which describes a portable 
system of oil filtering equipment. 


BURNERS The Oil-Gas Combustion 
Co., Inc., New Haven, Conn., has is- 
sued a four-page folder which de- 
scribes the operation, provides specifi- 
cations, and explains the application 
of burners. A discussion of operation 
costs is included. 


HONING MACHINE Enterprise Ma- 
chine Parts Corp., 2731 Jerome St., De- 
troit, Mich., has issued a three-page 
folder which illustrates and describes 
the advantages of honing machines. 


LAMP BALLAST Acme Electric & 
Mfg. Co., Cuba, N. Y., has issued a new 
catalog which illustrates and describes 
fluorescent lamp ballasts. 


LAPPING WORK Ultra-Lap Ma- 
chine Co., 249 McDougall Ave., De- 
troit, Mich., is circulating a six-page 
folder which illustrates some 71 typi- 
cal jobs produced by the Ultra-Lap 
method. 


SAFETY EQUIPMENT Claude 
Schneible Co., 3951 Lawrence Ave., 
Chicago, Ill. has issued a four-page 
folder which illustrates and describes 


five types of equipment for safeguara- 
ing industry. Included in the discus- 
sions are dust and wash collectors, 
dewatering and settling equipment, 
entrainment separators and pumps. 


SLOTMASTER Experimental Tool & 
Die Co., 12605 Greiner Ave., Detroit, 
Mich. has issued a three-page folder 
which illustrates the operation of the 
universal Slotmaster which may be 
used on all milling machines to pro- 
vide double-duty facilities. 


V-BELT DRIVES Fort Worth Steel & 
Machinery Co., Fort Worth, Tex., is 
circulating a multiple V-belt drive 
data book which contains applica- 
tions and specifications together with 
a list of sizes carried in stock. In ad- 
dition the booklet contains detailed 
information concerning demountable 
hub sheaves. 


NEW BOOKS 








THE OUTPUT OF MANUFACTURING INDUS- 
TRIES 1899-1937—By Solomon Fabricant. 
685 pages. Published by National 
Bureau of Economic Research, Inc., 
1819 Broadway, New York, N. Y. $4.50. 


This book is the first of a series of 
studies of physical output and pro- 
ductivity of American manufacturing 
and non-manufacturing industries. 
The study is confined to the period 
1899-1937 because it is only for these 
years that the basic source of compre- 
hensive data is available in sufficient 
breadth and detail. The first chapter 
contains a summary of the changes in 
manufacturing output, together with a 
brief consideration of the general 
economic significance of these events. 
A more complete picture of the chang- 
ing aspects is outlined in chapters 3 
to 5. Chapter 2 is devoted to an assess- 
ment of the significance of various in- 
dices used throughout the book. Major 
groups of industries, such as foods, tex- 
tiles and chemicals, are reviewed in 
chapter 4; and a general survey of 
changes in individual manufacturing 
industries appears in chapter 5. 

Part Two of the book gives in min- 
ute detail the course of output for 
individual industries and for the groups 
into which they have been classified. 
The book is peppered with text tables 
of which there are 66 and with some 
24 ~ charts. Extensive appendices 
describe and appraise the statistical 
techniques employed and provide basic 
data on the quantity, value and price 
of hundreds of products. The book as 
a whole is a veritable storehouse of in- 
formation on the country’s manufac- 
turing industries. The investigation on 
which the book is based, and on which 
subsequent volumes will draw, is being 
conducted by the National Bureau of 
Economic Research under grants from 
the Maurice and Laura Falk Founda- 
tion of Pittsburgh. A second volume, 
now being prepared, will analyze the 
relations between output and employ- 
ment in manufacturing industries. 
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